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Description 

FIELD OF THI= [[yVPMTinM 



10001] The present Invention relates to a heat-dw/elopable photographic material More EDedflcaiiv ih« 



stabftlty. 
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^i^Sefol/on.„cUrrS:hn^^^^ 

[0003] n recent yews, reduction of amount of waste procesaing solutions is strongly desired In the fieH «f 
mechanical pr^cesees from the standpoints of environmental protecflon and sp^B S^^JltV^^^ 
tosensifaVe heat-developobie materials for use In photomeXanlcS oroce^ 
exposure by a teiser scanner or a laser image setti^fem^SS^of J^SS UiSf i^^^^ f^'" 
Sharpness. The photosensN^e heat-de^i^aWe matS^aSp^rc^Ws^^^^^^^ 

[OUOT] Metnods Tor tormino an image by heat dBvatoomAnt arA HoennKa/T ^^^—i * . . ^ 
3 152.904 and 3.457.075andaMorganLa8he.y»™X?t?^^ 

systems" A. 8th ed, page2, compfled by Sturge. V. Wfelworl WKJ^Sherp ZSr^?^?^^^^^^^^ ^'^^ 
rial contains a reducible light-insensitive silver source (eg., organic diver s^ra DhoSS^^^^^^^ 
caWy«callyacth«,amoun..andaredudnflaoent1orsiL!'whiSere^ 
photosensitive material Is stable at an ambient temoerature but wh«7 tha J^J^Zw 
BO-C or higher) after light expbsure. S^pSrou^h^n^Z T^^^^^^ 

silver source (which functions as an oxidizing agant) STSSnt^C SSStS^^^ J^^" '"^"^^^ 
ereted by catalytic action of a latent Image gonorated u«i^,S^^^ ^ 
^e^s^e^.thee^reregionprresab.^i^e^;^^^^^^^^^ 

3.589.903 dIsdSes use Of rnlraJyS^Turt^^^ ^^^^ 
as benzoic add and phthalic add {U.S. PaZl^t^S27^^J^Z ^^ of carboxylio acids such 

nese patent publlca«onlJP.A.7.209787 and JP.A.9-437^ as used herein means an examined Japa- 

[0008] There has also been disclosed use of disUpHde correounds WP-A-Sl »nH ip a^^ ^-raaox u 
ever, those compounds have drawbacks, for example. insSfttfsSKtal, 

denstty) and sensttlvlty at a larger addition amoum aid ' °^ ^"^ ^'"'^™'" ""'0* 

631178A. US. Patent Ncs. ^,B.B,07?T^'SS, lZ^^7:.Z-t^%T^ t^Z:T^J^:^''''J' 

have also drawbacks, for sxample, Insufficient anti^ effect. ^m<^^e S^J^J^^^ 

sensitive materials because of a large added amount ^ ^ ^ of the cost of photo- 



X SUMMARY QF THg INVFMTIQ I^ 



[0008] Accordingly, an object of the present invention is to provide a heat-davelaaahii. nhM««»»ku » • . ^ • ._ 
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10008] The present Invent/on thus provides; 



IS 



so 



W-L-Q.Yi-C(Z'){Z^.X' 

acid group or a salt ihrnr^if n k J^I!! cawncyi group or a salt therwf, dufo aroun nr i> ^ ^^^^'^ 



30 



mi] 



eBEFERBEnFMRr«iMc.n-"FTHritlVr|niii|| 



[0016J 11,6 femKiia (1) teZS^. ^ ^ ^ deiaT^ 

SO * 

W.L.Q.Yi-C(Z')(za)-X' 
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like. In the formula (1). Is preferably a hydrogen atom or a haloaen atom, and the most preferred is iwmine atom 
10018] In the formula is -CO- or -SOr, and is prefemWy -SO,- 

t^" ° '^'^""^ arylene group or a divalent heterocyclic group. 

10020] The arylena group represented by 0 in the formula (1) is preferably a monocyclic or condense r™ nn,i«- 
s group having 6-30 carbon atoms, preferably a monocyclic or conierSed ring lylene gChX^^^^ 
Examples thereof include, for example, phenylene, naphthylene and the like andVlT^ir^^^ 
group. Thearylene group represented byQmaybe«.bTbJThefu^^^^^^^ 

not adversely affect photographic performances. Examples thereof include for aamSl Vh^J^^ w f 
chlorine atom, bromine atom or Iodine atom), an a^group fiSu^ng ari araSSo 1 SSh^ ^ "'^'"^ 

tuted nrtrogen-oontaining heterocyclic group), a heterocyclic group containino a auaiarnizod nif«>™n pI^ / ^ 

ealt thereof, an lm.no gioup. an imirw group substituted at the N atom, a thiocaitsonyl srZ>\wtmo^rS!l^^ 

group, a thlocarbamoyl group, an altoxyl group Onduding a group containing ^eMn^i^^ZS^^' ^ ° 

P'<vy'«"«»V gwup). an aryloo<y groups a heterocyc^xy group, an acj^^^^ 

gmup. a carbamoytoxy group, a soll6nyloxy g«M). an acylaSino S^iTa suLT^^^ 

thoureKfo group, an Imido group, an (altexy or arylox>Ocart)onylamino gro£. a SSSSinTSSjo a ItJjiS^H! 

Er i2!S:^!^''^ViL^!^l ""S- 9''"P ^'»«'««' by Q may be a satu- 

ratea or unsaturatea 5- to 7-membered hoteracydic ring conta/nlno at least one of N D nnn ft Tvru*!! 

ring may consist of a shgle ring, or it may form a condensed r\,^Ji^Z« r^^^£iZltS;^l JS" 
rooycllo ring In the heterocyclic group represented bv O include tor ay.«N* . «^ 

^0 zole, ben^n^dazole. thiadlU^uTnoStteSne.^!^^^^^ 
j^leeoftfjfunctional^^^^^ 

S : 2 Sri • ? ' and It IS most prefii^y a pS^SelSo " 

tOO!4] In the formula (). L represents a bridging group such as an alkyiene group (indSw aSdene «««« 
and a cyclic group, and preferably having 1 -30 carbon atoms, more preferaSy 1 ^a!bo^«^^^^^ZS??^ 
w carbon atoms), an alkenytene group (preferabV having 2-30 carbon atoni^^nore weS^^^ 
preferably MO carbon atoms), an alkynylene group (prefembly havlna 2-ao 

atoms, most prefemWy 2-1 Q carbon SL). a het«SjScT2up Z4Sr^ ^'^ 

10025] The bridging group represented by L In the formula (1) may be substituted and «r th- , 

group include, for example, those mentioned for the arylene grcip rer^weSS o ^ * * 

* grouR -SOjNR- group, or a group composed of a combination of these groups L most DrefarauTMrtafnT^; 

1?;''^;;.^.'^'!: -^^NR- group. L may contain a ^izZ^t^^rSZm^"^^ ' 
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{P-52) 

d 




CONHCHaCHaOH 
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[00291 The compounds of the present Invention can readily be synthesized through ordinary synthesis reactions 
Typical synthetic methods wfll be explained below. / / m oom .w«,TionB. 
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Synthetic Example 1 

SyrHheels of Exemplary compound (P-7) 
(1) Synthesis of Intermediate compound (B) 



i^SfSLsSr^lS M ^ T^^^\^°^'^ "^"^ 9)' «^ chloroaoetate (123 a) 

and potaesium lodde (1 o g) were dissolved in water (300 ml), and stirred at 80«C for z hours. After the interna/ tamoa? 
ature was lowered to ao'C. the reaction mixture was ^ed with concentrated hydrochloric add (M ml Aft^^^^ 
»c «on mbrture w« stirred for a while, cryetab were deposited. The crystals ^J^ZZ^Vu^ZTn ar^Z 
drjed to obtain 60 g of Intermediate compound (B) as white crystals. 

(2) Synthesis of Intermediate compound (C) 

>« imi] To a solution Of NaOH (57 g) in water (500 ml), bromine (33 ml) was added drepwise at room temoerature 
and then an aqueoue solution of Intermediate compound (B) (24 g) and NaOH (8 g) in wa^ioo rnO^sSS Ton ' 
««s» at wm temperature. The deposited crystals were collected by filtration, iid ie dbZ^cmL7l!m^^Z 
diluted hyd.t,Jlorlc acid and then filtered. The crystals w«re weR washad wih water aTtfiend^lL^ L^^^ 
of IntermediatB compound (C) was obtained as wwte crystals. ^° « 

ao 

(3) Synthesis of Intermediate compound (D) 

JS^L JJ^JT^T.!?**!!^"^ * ^"^ Wlmethylformamide. 1 mO were dissolved In thionvl cWo- 
nde (100 ml) and stirred at 70-C for ao minutes. Then, excessive thionyl chloride was «««.rat^underVflduSJ 
« sum. Ae a result. 31 0 of Intermediate compound (D) was obtained as white crystals 

(4) Synthesis of Exemplary compound (P-7) 

[0033] A solution of dielhanolamlne (4.7 g) in methane^ (60 mJ) was coded on lea. nnH ..ri«K w ^- . 
^ compourxi{D)(4.1 «• Alterthembcturewasitf;!redfor5mlnuL.sJZSsTv^^^^^ 

vvhte crystals were deposited. The crystals were cdlected by filiation and dSSS a sn^nSfou'ri of 
(dimethylacetamlde). and the solutJon was added with methanol little by IHtie ^^^^^^l,^^, 
collected by fixation and dried to obtain 4.0 g of Examplary compound (pl^l as wS^^ 

3' Synthesis Example 2 

Synthesis of Exemplary compound (P-e) 

tOW] Intermediate compoundjD) (20 g) was added to a solution of glycina (15 g) NaHCO, (1 7 o^ w»tT nrw 

wasneutrallted by adding dHuted hydrochloric add. "me mixture was added with water STnyj^tS^hlZSl 
^ysta^ cojected by f iitraticn The obtained crude crystals were dissolved In a smS^arun^ DMAc 

;"y'::::;:?Cp-«riXs"^'^ 



so 



SOflH 




HsCOOH 




QmmnHA) inkerwdlateB) lntenn.dl«le(C) lnter.edlat«(D) 
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compound in watar or a suitable organic solvent, for example, alcohols such as methanol, elhanol. propand, and f luor- 
mated alcohoUetones such as acetone, methyl ethyl ketone, and methyl isobuty! ketone, dimethylformamlde. dimethyl 
suMoxIde. methyl cellosolve and the like. The compounds bound with one or mora acidic groups may be neutralized with 
an equimolar alkaline and therj added as an salt thereof. "f* may oBneuraiizea with 

^^^1 J^^ "lay also be used as an emulsified dispersion mechanically prepared accordlno to an 

already well known emuisif .cation dispersion method by using an oil such as dibutyl phthalatertriaesyl phosphate al vc- 
eryl triacetate or diethyl phthalate. or an auxiliary solvent such as ethyl acetate or cyclohexanone Alternatively the 

mS!!?^ "'*^J!J w.^'^^u'*" * " "^^^ ^ "^'""3 « « -"I". * sand orthdeJ' mil 

MANTON QAULIN. a m.crofluid«er. or by means of ultrasonic wave accoiding to a known method for solid dispereion 
[00371 The impounds represented by the ibmiuia (1) of the present Invention may be added to any layers on a 
support provided at the side of theimage-terming layer, i.e., the image-fbrming layer and/or one or more of the other 
K ^^cem SiVrlta""'' " Pf^^o^Wy be added to the image-fbrming layer and one or more 

ST? .A.?' tlUS""* °* T^']^ represented by the fbrmula (i) of the present Inventioh may preferably 1x10' 
to ! ^ molM more preferably 1 x io-« to S k lO"' mol/m^ based on application amount per 1 m^ of the photo^ 
sensitive matenai. They may be used alone or in any combination. 

(0M91 The heat-developabje photographic material of the present Invention may preferably contain, asan uHrahloh 
contrast agent, one or more subsbtuted alkene derivativee, substftutsd isooxazole derivatives, and spedf le acetal com- 
pounds represented by the fbilowing formulas (2) to (4), respectively, which wiu be explained below 

FoinuIalZ) Formulae) Fonnuia(4} 



(0040] In the formula (2), and independently represent a hydrogen atom or a functional group and 2 rw 
rMBnts an electran withdrawing group ora silyl group. R' together with Z, r2 together with R^ together' with r2 or 
R" together wfth Z may combine with each other to form a ring structure. In the fbrmula (3). R-* represents a lunctlo^ 
group; and in the fbrmula (4). X and Y independontJy represent a hydrogen atom or a functional group A arS B iiST- 
pendenuy represent an altoxyl groi«* an alkylthio grouR an alkylamino group, an aryloxy gronj* an arylthlo group an 
anillnogroup. a heterocycVloxy group, a heterocyclyltt)io group or a hetetticydylamino group, and X together with Y or 
A together with B may be combined with each other to fomi a ring structure. 
(0041 ] The compound represented by the fbrmula (2) will be explained In detail below, 
[0042J in the fomiula (2), R^ . and R^ independently represent a hydrogen atom or a functional grom, and Z reo- 
reeente an ei«*on wWdrewIng group or a silyl grou^ In the formula (2), R' together with 2, r2 togetheTUh R» ^ 
together with R2 or n« together with 2 may combine with each other to Ibrm a ring structure 
[0043] When Ri, R" or represents a functional group, examples of the functk)nat group include a halogen atom 
(e.g fluorine, chlorine, bromide, lodina). an alkyi group (Induing an aralkyi group, a cycloalkyi group mi active 
methinegroup) an alker^l group, an alkynyl group, an aryl group, a heterocyclic group (including N^bstituted rttro- 
gen-containing heterocyclic group), a quaternized nitrogen-containing hetorocydic group (e.g.. pyridinio group) an acvl 
group, an alkoxycarbonyl group, an aryloxycarbonyl groip, a carbamoyl group, earboxyl group or a saH therert an imZ 
groups an irnino group substituted at N atom, athlocart»nyl group, a sultonylcarbamoyi group, an aeylcartjamoyi group 
a suHam^lcarbamoyl group, a carbazoyi group, an oralyl group, an oocamoyl group, cyano group, a thlocait)am(vi 
groups hydroxy! group (or a salt thereoO, an alkoxyl group (Including groups containing repeating units of ethylene^ 
group or propyleneoxy group), an aryloxy grouR a heterocyclyloxy group, an acyloxy group, an (alkoxyl or aryloxylcar- 
bonykwy group, a caibamoytoxy group, a sulfbnylaxy group, an amino group, an (alkyl. aryl or heterocycliOamino group 
an acylamino group, a sullbnamldo group, a ureWo group, a thioureldo groups an imldo group, an (alkoxyl or arylow)car- 
bonylamino group, a sulfamoylamlno group, a semicarbazide group, a thiosemlcarbazlda group, a hydrazino group a 
quaternary ammonio group, an oxamoylamino group, an (alkyt or aryl)Bulfbnyiureldo group, en acyiureWo group an 
acylsulfamoylamino group, nitro group, mercapto group, an (alkyl. aryl or h8terocyclte)thio group, an acylthio group an 
(aJkyI or aryl)su»bnyl group an (alkyl or aryl)sulf inyl group, sullb group or a salt thereof, a sutemoyi group, an acytsul- 
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famoyi group, a suffonylsulfemoyl group Of a calt thereof, a pho$phoryl group, a group containing phosphoramlde or 
phosphoric acid aster structure, a sllyl group and a stannyl group, 

[0044] These functtenal groups may further be substituted with any one or rDoro of the above-described functional 
groups. 

$ 10045] The electron withdrawing group represented by Z in the fornula (2) ie a functional group that gives a positive 
value of the Rammett'a substituent constant a p, and specffic examples include cyano group, an aikoxycarbonyi group, 
an aryloxycarbonyl group, a carbamoyl group, an Imino group, an Imino group substituted at N atom, a thiocarbonyi 
group a sulfamoyt group* an alkyisulfonyl group, an arylsulfonyl group, nitro group, a halogen atom, a peiffuoroalkyi 
group, a perfluoroalkanamtdo group, a sulfdnamido group, an acyt group, a formyi group, a phosphoryl group, oartxsxyl 

io group (or a salt thereof), sulfo group (or a salt thereof), a heterocyclic group, an alkenyl group, an all^ group, an acy» 
loxy group, an acylthio group, a sulfon^xy group, and an aryl group substituted with one or more of the above- 
described electron wfthdnawlng groups. The heterocyclic group mentioned above is a saturated or unsaturated hetero- 
cyclic group, and examples include a pyridyl group, a quinoiyi group, a quinoxalinyi group, a pyra^inyl group, a benzot- 
ria^olyl group, an imidazolyl group, a benzlmidazolyl group, a hydantoln-1-yl group, a euocinimido group and a 

is phthailnrrldo group. 

[0046] The electron withdrawing group represented by Z In the IPrmida (2) may further have one or more functional 
groups, ar)d exanptes of the functional groups Include those described as the functbnal group represented by 
or in the formula (2). ' 
[00471 In the formula (2), together with Z, R^ together with R* R'* together with R^. or R^ together with Z may 
20 combine with each other to tarm a ring structure. The ring structure formed is a non^aromatic carbocycllc ring or a non- 
aromatic heterocyclic ring. 

[0048] The preferred scope of the compound represented by the formula (2) will be described below. 
[0049] The silyl group represerrted by Z in the formula (2) may preferaWy be trimethylsllyf group, t-butyWfmethylsilyl 
group, phenyJdimethylsiiyi group, triethyisliyi group. triiBQpropyteilyf group or trimethyisllyldlmethylsliyl group. 
2$ [0060] The electron withdrawing group represented by Z in the formula (2) may preferably be a group having a total 
carbon atom number of from 0 to 30 such as cyano group, an aikoxycarbonyi group, an aryloxycarbonyl group, a car- 
bamoyl group, a thiocarbonyi grouts an Mno group, an imino group sii>stituted at N atom, a sulfamoyl group* an alkyl- 
BuHbnyl group) an aryteultbnyl grouA nftro group, a perfluoroalkyi groi^j, an acyi group, a fbrmyl group, a phosphoryl 
group, an acylaxy group, an acylthk) group or a phenyl group eubstftuted with one or more electron withdrawing groups, 
more preferably cyano group, an alkoxycarboriyl group, a carbamoyl groc^ an imino group, a sulfamoyl group, an alkyl- 
suHbnyl group, an arylsuffbnyl group, an acyl group^ formyl group, phosphoryl group, trtfliwomethyl group, or a phenyl 
group substituted with one or more electron withdrawing groups, and most preferably cyana group, fomryl group, an acyl 
group, an aitocycarbonyl group, imfno group, or carbamoyl group. 

[0051 ] The group represented by Z In the formula (2) Is preferably an electron withdrawing group. 

55 [0052] The functional group repreeented by R^ R* or R^ In the formula (2) may preferably be a group having a total 
carbon atom number of from o to 30, and specific exanples of the group indude the same groups as those explained 
as the electron withdrawing group represented by Z in the formula (2). as well as an alkyi group, hydroxyl group (or a 
salt thereof), mercapto group (or a salt thereof), an alkoxyl an aryloxy group, a heterpcydyloocy grtjup, an alkytthio 
group, an aryltWo group, a heterocyclyltWo group, an amino groups an alkylamino group, an arylamlno groi^), a hetero- 

« cyclylamino group, a ureido group, an acylamlno group, a auHbnamklo group and a sgbsfituted or unsubstltuted aryl 
group and the like* 

[0053] In the formula (2). R^ Is preferably an electron v^rfthdrawing group, an aryl group, an alkylthio group, an 
altoxyl group, an acvlamtno group, hydrogen atom, or a sily) group. 

[0054] When R^ represents an dectron withdrawing group, the electron withdrawing group may preferably be a 
45 group having a total carbon atom number of from 0 to 30 such as cyano group, nitro group, an acyl group, fonnyl groi^. 
an aikoxycarbc»iyl groups an aryloxycarbonyl group, a thiocarbonyi group, an imino group, an Imino group substituted at 
N atom, an alkylsulfonyl group, an arylsutfonyl group, a carbamoyl group, a sulfamoyl group, a trifluoromethyl group, a 
phosphoryl group, cartooxyl group (or a salt thereof), a saturated or unsaturated heterocyclic groi^, more preferably 
cyano group, an acyl group, formyl group, an aikoocycarbonyl group, a carbartx>yl group. Imino group, an Imino group 
so substituted at N atom, sulfamoyl groifl). carboxyl group (or a eatt thereof) or a saturated or unsaturated heterocyclks 
group, and most preferably cyano group, a forrr^l group, an acyl group, an aikoxycarbonyi group, carbamoyl group, or 
a saturated or unsaturated heterocyclic group. 

[0065] When R^ represents an aryl group, the aryl groi*» is preferably a substituted or uneubstituted phenyl group 
having a total carbon atom number of from 6 to 30. The functional group may be any functional group, and an electron 
55 withdrawing functional group is preferred. 

[0056] In the formula (2). R^ Is more preferably an electron virfthdrawing group or an aryl group 

[0057] The functional groi4) represented by R^ or R' in the formula (2) may preferably be the name group as those 

explained as the electron withdrawing group represented by Z in the fornnjla (2), as well as an atkyi group, hydroxyl 
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group (or a salt thereof), mercaplo croup (or a salt thereof), an alkoxyl group, an aryloxy group, a heterocydyloxy group, 
an alkylthio group, an arylthio group, a heterocydyJthlo group, an amino group, an alkyiamino group, an anilino group' 
a heterocyclylamlno group, an acylamino group or a substituted or unsubstftuted phenyl group. 
[00581 In the formula (2), it Is more preferred that one of and is hydrogen atom and the other is a functional 
group. The funcUonal group may preferably be an alkyl group, hydroxy* group (or a salt thereof), mercapto group (or a 
salt thereof), an alkoxyl group, an aryloxy group, s heterocyclyloxy group, an alkylthio group, an arylthio graup^ a hete- 
rocyclylthio group, an amino groi^» an alkyJamino group, an anilino group, a heterocyclylamlno group, an acylamino 
group (particularly, a peHluoroaikanamldo group), a suffonamido group, a substituted or unsubstftuted phenyl group or 
a heterocyclic group, more preferably hydroxyl group (or a salt thereof), mercapto group (or a saH thereoO. an alKoxyt 
group, an aryloxy group, a heterocyclyloxy group, an alkylthio group, an arylthio group, a heterocyclylthio group or a het^ 
erocyclic group, and most preferably hydroxyl group (or a salt thereoO, an alkoxyl group or a heterocyclic group 
[0059] In the formula (2). it ie also preferred that Z together with or together with R^ form a ring structura The 
ring structure formed in a non-aromatfc carbocydic ring or a non-aromatic heterocyclic ring, preferably a 6- to 7-mem- 
bered ring structure having a total carbon atom number of from 1 to 40, more preferably from 3 to 30 indudina those of 
16 its functional groups. 

[0060] The conrrpound represented by the formula (2) Is more preforaWy a compound wherein Z represonts cyano 
group, a formyl group, an acyl group, an alkoxycarbonyl group, an imino gnjup or a carbamoyl group; R^ represonts an 
electron withdravwng group or an aryl group, and one of R^ and R' represents hydrogen atom and the other represents 
hydroxyl group (or a salt thereof), mercapto group (or a salt thereof), an alkoxyl group, an aryloxy group, a heterocydy- 

20 loxy group, an alkylthio group, an arylthio group, a heterocydylthio group or a heterocydic group. 

[00611 A dafis of most preferable compounds represented by the formula (2) are those wherein Z and form a 
non-aromatic 5- to 7-membored ring structure, and one of and R^ represents hydrogen atom and the other repre- 
sents hydroxyl group (or a salt thereof), mercapto group (or a salt thereof), an alkoxyl group, an aryloxy group a hete- 
rocydyloxy group, an alkylthio group, an arylthio group, a heterocydylthio group or a heterocydic group. Z that farms a 

ss non-aromatte ring structure together with R^ Is preferably an acyl group, a carbamoyl group, an oxycarbonyl group a 
thiocarbonyl group or a sulfonyl group, and is preferably an acyl group, a carbamoyl group, an oxycarbonyl group a 
thiocarbonyl group, a sulfonyl group» an imino group, an Imino group substituted at N atom, an acylamino grouo or a 
carbonylthio group. 

[0062] The confound represented by the formula (3) will be described bdow. 
so [0063] In the formula (3), examples of the f undlonal group represented by R* indude those axptalned as the func- 
tional group represented by R\ R^ or R' In the fbrmula (2). 

[0064] The functional group represented by R* in the Ibrmula (3) may preferably be an electron withdrawing group 
or an aryl group. Where R'* represents an electron withdrawing group, the electron withdrawing group may preferably 
be a group having a total carbon atom number of from O to 30. sudi as cyano groups nitro group, an acyl group a formyl 

stf group, an alkoxycarbonyl group* an aryloxycarbonyl group, an alkyisulfonyi groi^). an arylsutfbnyl group, a carbamoyl 
group, a sulfamoyi group, a trffluoromethyl group, a phosphoryl group, an Imino group or a saturated or unsaturated het- 
erocydic group, more preferably cyano group, an acyl group, a formyl group, an alkoxycarbonyl group, a carbamoyl 
group, a sutemoyi group, an alkyisulfonyi group, an arylsulfonyl group or a hoterocyclk? group, and most preferably 
cyano group, a formyl group, an acyl group, an alkoxycaitonyl group, a carbamoyl group or a heterocydic gnwp. 

40 [0066] Where R^ represents an aryl group, the aryl group may preferabfy be a substituted or unsubstftuted phenyl 
group having a total carbon atom number of from 0 to 30. Examples of the functional group include those described as 
the functional group represented by R\ R^ or in the fbrmula (2). 

[00661 R* in the fbrmula (3) is most preferably cyano group, an alkaycaibonyl groi^a. a carbamoyl group a hetero- 
cydic group or a substftuted or unsubstituted phenyl group, and moat preferably cyano group, a heterocyclic orouo or 

43 an alkoxycarbonyl group. i w 

[0067] The compound represented by the formula (4) will be described in detail below. 
[0068] In the formula (4). X and Y independently represent hydrogen atom or a functional group, and A and B inde- 
pendently represent an alkoxyl group, an alkylthio group, an alkyiamino group, an aryloxy group, an arytthio group an 
anilino groi^ a heterocydylthio groip. a heterocydyioxy group or a heterocydylamlno group, and X together with Y or 

30 A together wfth B may combine wfth each other to fomi a ring structure. 

[0089] Examples of the fundional group represented by X or Y in the formula (4) indude those described as the 
functional group represented by R\ r2 or R^ in the formula (2). Specific examples indude an alkyl group (Including a 
perfluoroalkyl group and a trichloromethyl group), an aryl group, a heterocyclic gro^j. a halogen atom, cyano group, 
nltn) group, an alkenyl group, an alkynyl group, an acyl group, formyl group, an altocycarbonyl group, an aryloxycarbo- 

S6 nyl group, Imino groins, an imino group substituted at the nitrogen atom, carbamoyl group, thiocarbonyl group an acy- 
loxy group, an acyfthio group, an acylamino group, an alkyisulfonyi group, an arylsulfonyl group, a eulfamoyi group, a 
phosphoryl group, carboxyl group (or a salt thereof), sulfo group (or a saft thereof, hydroxyl group (or a saft thereof), 
mercapto group (or a saft thereoO, en alkoxyl group, an aryloxy groups a heterocyclyloxy group, an alkylthio group, ari 
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group, B sllyl group and the like. 

'Jfl ^^^.^ ^"^^ "^^ functional groups. X together wHh Y may combine with each 

other to form a nng structure, and the ring structure fomtiecJ may be either a non-aromatic cattoocydic rlno or a non.»ro- 
5 matic heterocyclic ring. ' anun wo- 

^l!!'"Vf. 9roup represented by X or Y rray preferably be a functional group havina a 

i^S.^So!!ir?mu? rH' ^T^^ ^"^ ' ^" «"««ycarbony| group, an 

aryloxyoarbonyl group caitamoyl group. Imino group an imlno group substituted at the nitrogen atom, ftilocarbonvl 

io ! *^ tr^: an alKylBultbnyl group an arylsuHonyl group nitro group, a perf luoroalkyi group, an acyl group 

SS""* ^ ^'^'"^ ^ group, a hete^Syclic groS™ " n 

alkylthio group, an all<oxyl group or an aryl group. wwjruiiv uroup, an 

^] In the terrriula (4) X aixJ Y are more preferably cyano group, nitro grouR an all««ycarbonyl group car- 

»fi group a tnf luorometfyl grouR a heterocyclic group, a eubetltuted phenyl group or the like, and most prefeSyc^o 
group an alkoxycarbonyl group, a carbamoyl group, an alkyl«i«bny| group an aryleulfonyl group, an acyl^^ouT^J 
acylthio group an acylamlrjo group, a thiocarbonyl grouft formyl group. imiJio grou^. an Irlo groj) euSl^ a^ tS2 
nrtrogen atom, a haterocyclic group a phenyl group eubetituted by any electron withdrawing group or the lika 
^T^. ^ ^."^^^^ pr^terably combine with each other to lomi a non-aromaUc carbocyolic ring or a non-aro. 

Skl^.t.^"''' "t" r « tf^'ocarbonyl group, a eulfenyl group. Imino group, an Lno group 

substituted at the nitrogen atom, an acylamino group, a cartxjnyllhio group or the lika 

[0074] In the tomiula (4), A and B Independently represent an alkoxyl group, an elkylthlo group, an alkylamino 
» group an eryloxy group, an arylthio group an anillno group a heterocyclyhhlo group, a heleU«^lS>v group 

erocydylamino group, which may combine with each other to form a ring sinjclure °^y^ group or a het- 

^ T"'!!!!! ^'"^^ f'P^^ented by A and B In the formula (4) may preferably be a group having a total 
SS"oCb ^ to 40. moro preferably from 1 to 30. and the gro^ 'may funfer ^TZ oTZe fi^l^ 

0 [0076] In the tormula (4). A and B more preferably combine w»h each other to fbrm a ring structure. The rino strue- 
ture formed rriay preferably be a 6- to 7-membered non-aromatlc heterocyclic ring hav,-no a? JSSrn a^ nurSS 
of from 1 to 40. more preferably from 3 to 30. Examples of -A-B- that Is formed by the linWrTof A bZ^Z 
example. -O-iCH^O-. OKChyg^. ^(CHj)j-S., -S.CCHjjjs-S-. -S-Ph-S- -NfotSSlS)- JtfCH Wc2^ V 

' 10077] The compound represented by the formula (2). (3) or (4) for use in the present invention may be introduced 
wrth an group capable of being adsorbed to silver hallde. Examples of the acteorbabia group indite the^^ 

201046, JP.A-59-201047, JP-A^2D1048, JP-A^9-201049.JP.A^1.1 70733. JP-A-61 .2TO7^ JP^A^SST f 
'^''■^234245 and JP-A-63.234246, such as an elkylthlo flToJp'an ^ ^to gC « thlcS^rcip t 

1 Wjo^ide group a mercaptoheterocyclic group and a triazde group, -ma edeorfoable groiTslIvS ™e S^ke 
fomied ae a precursor. Examples of the precunsor indude the grovps described in JP-a1285344 

T'L.i IT' reprasertad by the formula (2). (3) or (4) for use In the present invention may be Introduced 

wjui b^ group or a polymer corrmon^ used In the field of ImmoWIe photographic additives such as a JSpS^ 
compounds incorpor^ 

hav.no 8 or ™re carbon atoms and being relatively Inactive in the photographic performance. The ballS^oroup^SS 
^J^" iSk'" VOup.an ^\^ group, an alkoxyl group, e phenyl group, an alkyiphenyl gro^, I ^JZ 
group an alky^jhenoxy group and the lika Examples of the polymer indude those de^^^ 

T^""** represented by the tormula (2), (3) or (4) for use m the present invention may contain a cat- 
tofflc group (spectfteai^a group containing a quaternary ammonio group or a rrttrogen<onfafnlng helLxS grSp 
containing aqujemlzed atom), a group containing an ethyleneoxy group or a propylene^ groupS a rS 

J^nlt an (alM. aryl or heterocycttc)thfo group or a dissociative group capable of diss«iati«T^ a bas?(e g^^ 
2 fl^ sulto group an acylsultemoyi group a carbamoylBuifamoyI group). In particular, a eSSng an 
ethy^aneoxy group or a prppyleneoxy group es a repeating unit or an (alkyl. aryl or heterocyclic)thio grouj are prefiS 
f . ^f.TIlT"^"'"- ^^"^ '"«""de the compounds deewlbed in JpZ? 23 wi^S 

% "JP-^'S-^ei, U.S. Patent Nos 4^4.365 and 4.Siio4, JP-A^TslziJ 

JP-A-7-S810, JP'A.7.244348 arti German Patent No 4.006,032. . n a oa^w. 

tOOao] Specific axamples of the compounds represented by the fomiulas (2) to (4) for use In the present invention 
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are shown below. However, the scope of the present Invention is not limited to the following corrpounds. 
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or more layers on a support provided at the side of the Image-formino lavar i a tho im«n«.w«- ■ 
more of the other layem provided on the same sWe. The S^Zds Z'L^^^^^ 

layer and one or more layer adjacent thereto Preferably be added to the imag9.formlnQ 

[0085J TTieooirpounds represented by formulas (2) to (4) can be easilvsvrithp(d,<v<o^^«»^i^-*.i^ 

6,838,339 and 5.854,130. Internat-onal Patent Publication W097/34198 or j^n^J^o^^ 
10 3454107, 9-309813 and 9-272002 ruoiioanon vvu87/a4i98 or Japanese Patent Application Nos. 9- 

I00B7] The hydrazine derivatives disc osed in Jeoaneee Patani AanKntinr. uJ o - 

240511 niaybeueedadditlonalfyaccordngtotheprSnvirti^t 

pounds described at pages 3 and 4 of the publication- the comoound* rZ«^JJJZ^L ^ , ^^^^y- 
20 specifically; Corrpounds 1 to 38 described at 0^ to\7X^>^^^^T' ^"^^ ^'^ 'JP-B-e-93082. 
mules (4). (5) ZS) Of JP-A^sSt^S y'S^ 

p=io^irc^^rr^4S5^^^^ 

g^p enable of Slno anTrSSrhyTg^^C'^l'^XZ^'^^^^^ 
EP713l31A,particidarly;thecompoundsrepre87medbytheSmuIs?^^^^ ?iwn.„^S""*' J^.'*^ 
pounds N-1 to N.30 described in the publication- the comZrt 

« EP7l3l31A.spsc»i^iy. Compounds D.l?oD.M?eJSbed^nTp^^^^ 

at pages 25 to 34 of Kbchi Qijutsu (Known Techniques) mms 1 « ^T^^^Z^'^H^^^^ 
pound. D-2 and 0-39 descrlied In JP.A.62SU54 S« ^^"^ °" 

Sce-g'^ra^oT^h^C^^^^^^^ 
« tormamkJe. dimethyl euifoxlde o^ me^ celSr '^^^ "^""'J' 

riw^r^rsfcZd^e^^orethX rr« *° - 

eryl triacetate or diethyl phthalate. or an auxiliary so^S «^vi^.^Sl^ tncresyt phosphate, glyc- 

comppunds may beuTsd^flerdl^r^on ouSr^^^^^ Tt^SS^T' '^'^r'''^^' 

4S MANTON QAUUN. a rrtcrofluldlzeror by m^ni^db^c^ T^^l^^L !?J^' * ^''^^ 

100911 T^e amount of the hydrazine derivatives Is preferably from 1 » io-« to 1 «ir>-2 m^Zl^ . 
100921 In addition, the acrylonltrlle compounds disclosed in U S Patent Wo s i54k « ^ ° n. 

RntraS SiS^f J T'?* '^"^'^ may be used in combiSation with the^e-described ultra- 

?1X.^S^T STT.!^ ""'^'^'S^ """"^'e. amine compou^dSbSin U S 

HA-1 to HA-1 1 ; hydrazine compounds descrbed in U.a Patent lyla s ssa sm Bnit^i^riu r a i . «7 ^P®?'''*^"y' 
«^d«crbedin JP.A.^297368. specifically, A-1 to A^42'r,o B^S^^ SS!5^ISy btl'^^'-'^ "'""^ 
[0094] Prspamtlon and addition of the afbrementloned contrast accelerator as well as choosing ofte amounts and 
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amount of from 5 to 50% by mole, more pSaS^m 1 0 to J^l^r^^""" P^^^^W/ oomainWin^n 

havinfl an Imasa-farming layar. The layer toThSw^L ^ "^'^ °" "^'e of silver on the surfa!^ 

Burfao, having an imagt^LfriJJ^rC^^^ 

teyer, the redudng agent is preteiS need in a m ^^l^TJ^ "^!^ * ^ the Image^^no 

of silver The redudng agem may al« be a ^i!d o^llTJ^. ' 'lT ^ 50% by mole based on onTSe 
orjy at the time of development ^ '« ""^f'^^ «> as to effectively axhlwi the lun^n 

2.321.328. Eur^ean Patem 6927^2 aSfhe like SSli^^ ''^^^'^^ 5.464.?3a. German P«ir^' 

mlda,dme and P-phenoxyphenybmiS^CS aitSS.^^'^ 

tions of aliphatic carboxylic acid arZ^^ 2L "^^^ azlm^- conSnJ 

b.^hiJra^=.hyOpropl3p^hen;)hjSS^^ a^ST??: 
hydroxylamine. ^uctone andtor hydrazine comWnaiionfi of polyhydroxybenranl 

lamjne. piperkfinohexose redrc^e^^'^^^'^X.Jhlt^^ of Mroqulnone vMTtZSZZrC 
aad. p-hy(Jroxyphen^hyd;t»amlc acid aSKll7n3XSS ^'^^ PhenylCSo 

ZSS"^ ' w^tS^^ »ne wlth^sulfo'ISSSSl 

t f^^^ ^'^ ^ «'Vl-a-cyano.2wTielhylphern2SrS^S^^^^ 

2,?KJihyd«)xy.i,1'.blnaphthyl. S.ff-dlbrwn^zTJS^T!. m^"""^"^^*^ bis-p-naphtholeiu^ « 

drwyacetophenone): 5-pyrBa>lones such as ^rndt^^-oZn^T^J j-^««yb«na)phenone. 2',4'.djhy^ 
osa redudone. anhybrodlhydroami>K>hexosr™dl5onT reductones such as dlmethytamlnohST 

suHbnamldophenol redudng agents sudiM Te^i^!!S L ^ «"''^'«''V*ropipertdoneho»8r^Sd2^ 
ph«^l:2.pheny.,ndane-1.S![,icSrcS;^^^ and ,>^:!^.,J^^: 

^"=^«l6^™*K«y.3.5dicarboet^^^ 
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«Z„ w '""l** P^'-^e and ascorbyTste^ar^^^Z^r^r a^^^Jlc acid 

Powder.sdidmicrofSrtidedTSr^Stli.^^^^^^ 

venzing means {..g., a ball ml"a vibriS? Si S ^iS mrfS** f^""" perlbrnSuSi rtSJ^J 

S ?!:KSsrh^li£Ki?;r'''ir'"- 

corrpositlon. and sllv«- chloride. ate^^SLSli, ZrS.Sl'?'' 1 P^^'"^^' « the halogen 
may be used- The halide con^|«on n^i^^^Z^T,t 

TT.?" in the grains. SlX h^S^S^ tSJ' "J" f " *npo8lttons maySSj 

CoreAhollorBlns having preferably a double to au^^^ * be preferSrusS 

beussd-AtBchnlqueferlocaru^ 

ForthepreparationofSiephotose^lSirsltr^^^ 

can be used. More specifically, applicable meth»fa l^^l' ^2 . and U.S. Patent No a too am 

acttlng a halogen^minfl coi^JS^to a rSfortllf '"^"^ 'T^'^ '"^"^^ « '"»»'od conp^JS Je «^ 
silver salt into a photosensitive ^ Zl a^JH^'i^'' ^ «"^rt a part of Xer of the omenta 

srains by adding a 6i^«^•supp.^nfl comj^^^^^^^^^^ «^ Preparing photosensitivr^rSZ 

polymer a,« then mbang the prepared gSns tfth an oSSto sKri^? "If "^^n^ler 
the present invenbon. Ae Itor a grain si^e of th*, nl«*«^ a. •■ "" " f^^^- the latter method is orefarred Z 
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[0101] Examples of ihe form of silver hallde oralns Include a euhie fr,fm AMah^^^i / - . u , 
form, rod-likeformandpotato^itefom,. Inpar^lar iw^^^^^^ ^^'^""t 

.ion. When mbular8l^^^haikieB^ainBareSid^avX;^^^^^^ 
to 3:1. Silver halide grains havlne round corners are also prefeTablv ubL in ul^^^^^^ 
l|^«)ofoutersurfcu:e8ofthepLsensltK. 

[100] plane be present in a high proportion which can achieve hlah soecfral LnB^S^ n« SJ^^^^ 
elti^ino dye adeort^ed thereta The ^oportlon of [lOOJ ptaM 5iay be^lj?!^^^ 

[01021 ^"^aP^wtosensltivesilverhalldegrainfbruselnthepresertlrtventlonmayDreferablvran^ ^ . 

conplexofGroupVllor VlllfareuD 7to ^D\ in «h*in««-«<.v Jku-i i contain a metal or meta^ 

roUomlc acid, hydrofluoric add) or alkaN metal haUde (e.o.. KQ NaCi KBr NaBr* k-T»L ^LT^i , ? " 

Jmort tomilCT o( «» eitUWin art lroon>oM« to Si. 

IMLs]"- 

ISS" ^ '^""^ ^ f^orO^ L represents a ligand. and n repreeente 0, 1. 2, 3 or 4. 
oIS S f^^y^ ^ Important role and an ammonium or alkali metal may be Is used 

K^j^ix^rth^^^^^^^ 

below. However, the scope of the present Invention leTot limited tTthesreSrJJles 

fReClB]^-[ReBr6j*- [ReCWNO)]^- 
mm)Br^ [Re(NO)(Ch05]2- [Re(0)2(CN)4j* 
IRuClj]^ tRua4(HaO)2]- iRuClgCHjO)!^ 
IRuCls{NO))«- [RuBrs(N8)lZ- 
[Ru(CO)3Cla]2- [Ru(CO)Cl5l2' (Ru(C0)Brd2" 
[OsCyiOsClsCNOf [Os{NO)(CN)5l2- 
(Os(NS)Brs)2- [08(0)2(CN)4]^ 

5"^?' moJ:r:;r:ro.Tvrhjr"^'^'^^^ ^ ^ ■ " --^Prefe^^y ,rom 1 ^ ,o-a to 
tO1 1 0] These oompounde may be added appropriately at the time of preparation of silver halide emulsion grains or 
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solution of the complex dissolved with NsS« Ka^!^ L * '^^'^ or an aqueous 

ing tt,e gram forZon. e methS whem fhj «Sn?S?dd J ^T^h^"* f"' ^aflde somSh du" 

a method where a necessary amount of an aqueous metal coma^^ v !! , ^^^^ solutions, or 

grain formation. Among these, the method teSZrJTSS^ .^""f" ^ * '*a<«'o" vessel durino the 

out Mlullon of hyitogn halUt (• o hKi™*S IS V . .? f ti* slip of Mdlns «n anui 

in^mKmienetlinifted totheee examples. ^rnS^I^^^ ion H«,e.er. the presert 

grain, added in a higher concentration in the coTpaTS^SiSfn^ ifh^'J^S'" T^""'^ ^'^ ^"^^ 

^ the addition of the metal oomple. ie not paSula^l^JtJd ^ «>neenfratlon In the shell part, and a way 

S?" Wtion offfafcil fc"" 0* a «mple satt a composite salt or a 

Te ^ suc'iiSr/x'JSf'sJsr; s5:te?ra'S-?r"xr« ^^^^.^ 

.■^'^'•^'lawe emulsion S^S^tli^S^^ 
The Chemical sensitization may be iMrtbrmed Jna^l^I^" '! P?*»'*ly suWected to chemical eensitlration. 
tlon. tellurium sensnizatlon ornodeS eenSiJi^.T^'^ ^J'^ ^^''^wfo". M'enlum sensitira. 

binatlon. When these sensitization S^T^^'^^t!^'^'^ "'f!^ -"^y "e used alone or In any cSJ- 



so 



40 rmifti -n. ''""""""^ "™ 9010 eeneHlzation, ibr sxample. are Dreftotad ' '^^"^ w"Bitl. 

« [0118) TTie sulfur sensitization used In the oTM^tf^Zl^l ' '^^ 

stim-ng the emulsion at a high tampX! ^^TSS^S^T:"^ '^"^ « "^"^ ^ 
sulfur sensitizer, and examples include a 8ulfu?co™^?«^^ """^ be used as the 

such as thiosuMates. thioureas, thiazoles bmSZ Tuiw ' ^"^"nds 

compounds. The amount of the sulfur sens5wrvSZ««!iI?^ «»npounds are thiosuHftte and tWourea 

« at the chemical ripenhg and the size <al^^iiT^S^^l^!lT^^! such as pH and a tempera^j; 
{Jjf«ablyf^ 10- to 10-3 mole based on onel^^^ 

emulsion at a high tempemtue of 40-0 or hiflhiTS JhJn tiT^Sl Z J^^^^^^^ ^^"^ '"^ 

» ye compounds desoibed in Jp-B^isr^a, JP.Wa^rjp a^^^^ 

Among them, particularly prefeiredcomoounripprolr ' JP-A-4-109e40 and JP.A-4.324fis5 

I0120I Thet^Wumrreff?S^4eSrJ^ ^'"^ ('^ JP-A^-^^' 

worh-ng as a sensitization nucleus, on* e su^ceTS^Sr^^^^ ? silver telluride, presumably 

telluride in a silver halide emulsion can be S,ed acSino to « « JS?^ ^'^^^^^ '"'^ ^^^^ Oliver 

55 the tellurium sensitizer include diaoyi t^r^i^o>^Sm^:tt^ f ;A.W13284. Examples of 
bi6(oxycafbonyl ditellurides. bis(cafbamoyl) ^^M^l^^^ bls^rart^moyl) teilurides. diacyl tellurldea. 

nyltellurocarboxylic acid esters, rf(pSrtd« tl^W^^ ^ '^'^^ t«""fo«rbox^ates, Te^rga^ 

ing a P--ft bond, Te^ntainlng hete^JS tet SLLtllmS^^S'f'''' ^^^^^^ <»mpounds hL- 

^ rings, teilurocarbonyl compounds. Inorganic tellurium compounds, colloidal 
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?ll!l?«'!.^"'*J^® ^"^'^ '""^'"^^ compounds described in U.8. Patent Nos 1 623 ago 

3.320.069 and 3.772.031. British Patent Nos. 235.211. 1.121.498. 1 295 462 and 1 MR «« rJno^ I ' f^' 

600.958. JP-A.»-204640.Japane8ePatent Application Nos 3-S 3^^^^^^^^^ 

mun.. 635 (1980). Ibid.. 1102 (1979). ittd.. 645 (1979). J. Chem. Soc PerWnT«ns T2f9; mSoTs^L I*'"' 
The Chenjstry of aaanlc Sdenlum and Tellurium cimpounds. 1 (TeesrarS te^^^^^ 
compounds represented by formulas (II). (110 and (IV) of JP.A-5.313284 are par«cularj Referred 
[0121] The amount of the selenium or tellurium sensitizer used in the orasent invantinn usriM 
hallde grains used. Chemical ripenfnflcoriditions or the like. HowS^ rtS^^^^^ 
10-'tolO-^moleb«edononamoleofsi^erhalWe.Thecondi«onsfbr 

are nrt partlcu arly hmrted. m general. pH of from 5 to 8. pAg of from 6 to 11. preferably Z 7 to io Sly JeZf^^ 
and a temperature may be from 40 to 95»C preferably fiom 45 to src. irwn r lo lo may be applied. 

[0122] Notjie metal sensitizers for use in the present invention include gold, platinum Dailsdium and iflHn.m 
particularly gold sensltiaitlon to preferred. Examples of the gold sensitizers used KrwCTrli^^^^^ 
roaurlc acid, potassium chloroaurate, potassium aurithioc^nate sold aSSb-nri fh. u '^'"^ 

IS amount of about 10'^ mds to about lO-'^mole basSTnTnSi lS^Siwr ' "'"^ 

[0123J In the silver hallde emulsion for use in the present invention, a cadmium salt suifita lead Mit «■ ihi.iri.„« 
may be allowed to coexist during the fbm«tion or physical ripening of ihe slh«r hXgSnl ^ 
I0124J in the present Invention, reduction sensitization may be used. Soecific examniaft of tha «««^ ,-i ^ , 
the reduction sensitization include an ascorbic add thiourea dioxidBlfanSJS ? the compound used In 

acid, a hydmzine dertvatK^,, a borane compound a i a^^ 

sKizafon may be psntormed by r^jenlng the grains while keXthe erSlsiSS a pH ^mZ LlSTJT^ 

de:^ri?ii;ssi^ir9rr*^"* '■™'"^*"' ^ ^-"^"-^ ^"'^-^ -y be added by 

tOl26] TT)e silver halide emulsion may be used alone In the photosensHive material of tha nr^on* s,»^ 
or more of them may be used in combination (tor example. thoseZi^SJ^SJiTsZ^^^^ 
compo^tio^. or ^-'^^ c^l^ajon properties, or those produces L^Jl^^^^^.'S^^^^ 
[0127] TTie amount of the photosensitive silver halide used in the present invention mav Mrf«r«Nvh« f^ii « - 
0.5 mple. rrore prefarably from 0.02 to 0.3 mole. srKl more preferably Z 0 03TSS Z Sjd^ 2r^ e iSlS 
organic silver salt. Examples of a method and conditions for mixing the photosansftteSJr h"Se^raT^2t2l 
prepared organic sliver saK include, for example, a method of mixing the silver halide arai^LIfSf^^nV^^^^^ 

method of adding a ready prepared photosensitive silver halide to an organic silver salt at anv riLna It Z ZlleZJ^ 
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[012S] "Hie organic sliver Baft which can be U89d as a redudWe silver eahm .... 
agai-nst light W forms a silver image when It is heattS atSSSX^ttJl p^^jT.^^^^ 
(e,g.. a latent image of photosensitive silver halide) and a reducing L™e SSJtetwL^-^f^^"'^ 
substance containing a source capable of reducing the silver io^ A aiKtl an^s^iSil Jlr^i ^ ^^^'^^''^ 
Of along chained aiiphatteoarboxylic add (h^ngU 10 to'S'p'rSXlSn'^^^^^^^ 

~lS!L°tr T"'" " "i"^"" a complex stability coiSwrtof from 40 tJ foTKsJ 

preferred. THe sflver-supplying substance may constitute preferably ftom about 6 to TrnfeSnLaLw 2 Zll'^\^ 

layer. Examples of preferred organic silver salt Includes a silver saltTanomanic 

Examples include an aliphatic carbocylic add silver salt an! aVaZaS'KKJX'^^^^^ 

present invention Is not Umited to these examples. Preferred examples of the SSl^t^LTl^TTl f 

sihrer behenate. sliver arachidinate. siKrer stea.«te. siK<er oieatHSr lauife ?£S2^ iSSrtJiSl-lt-l"^* 

P^^te. m^eate. .K.r fumarat. s,^.r tartrate, sliver i^leate. ^ S^S?. SfrclU^^ltrrmi:^^^ 

10129] Silver salts of compounds having mercapto or tWone groip and derivatives thereof mav also be used » 
organic s Iver saR. Preferred examples of these compounds indie a sllvsr salt JTmS^V' 2 4^«o?e 
sihw salt of 2.mercaptobenzimida2ole. silver salt of a-mercapto-S-aminothladiazole S St !f 2 litl^Jr 
mido)benz^iazole. siK^r salts of thtoglycollc adds such as slider salts STaTXilytS atSs wh^MSl 

of thloamjos, silver salt of S^erboxy|.1.methy|.2i)henyl.4-thlopyridine. silver salts of mercaptoSes siC Ia^S 
2-mercaptobenzoxazole as well as silver salts of 1 ,2.4.mercaptothiazole derivatives such a?? Si sSTof 1 
benz,^JIo.1.2^iazde as described in US. Patent No. 4.123.274 arxJ silver saitTof Kconl^uJS^JrsT^ 
salt of 3-(3.oa*exyethy.H-methyl^thiazonne.2.thione as described In U.S. Patent No. 3 ^7^Z^u^ ^. 
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taining an Imino group may also be used Prafarrad «»m»i^ 1 .. 

ogena «d berttotnarelas such as silver S^hlorobenzotSSii^afsIlra^^^^^^^^ "^a'- 

5 ac^ de compounds as described. Ibr example, in U.S pLt No! 3^ anST 7S,t''''''°'- ^'"^ ^''^^^ 
10130] Although the shapa of the oroanir «i* »i, 7 u 4.775.813 may also be used. 

M a ne«.e cryLl t^mtS^^a^eSs '^^X i^notparfcula^llm. 
preferably from 0.01 to 0.20 m more preferably f?omO?i to S ?s am ^S;? ^hort axis is 

more preferably from 0.10 10 4.0^. The flX^a,e dS.rS„ 
perse. The term -monodisperse-as usedheriln mlnl^fh« f ^ '^'^ '« Preferably mono*^ 

«'t^'^f«?"^*'«'e««>«^o'the8;oT^^^^ 

preferably 100% or less, more preferably 80% o7ld^\,tXlT^ S^ ^ a^s. respectively is 

si ver salt can be determined bJ^Ke c?aS i^S^nf ^t^'^T^^I^ ^« «^«P» ofSiToSante 
microscope. Another method far deteZfngtS SiiS??"!"!**^^^ under a transmission e?S 

obtained by dividing the standaid deviation bv <h* «j, ■«! • ul "'^'"'afla (ooefflcient of variation) of the value 



t0l33T Tho I ""spwwon. ana men releasing the pressure ' pnoweensitive 

» a heat^evelopable photoSraphte nS iS^Sa "^Z" *o maniartu^o <! 

sensitive silver salt coexists at the time J^SpemlSo^^ u^^^ When! p^So^ 

quency may inoreasa and sensitivity mav rtf « WnhTw'^ f * high-pressure and at high-speed flow teaiZ 
disp«s.on medium Instead of S/aSTe^S' ^T" '^"^ ^ "^-^ a 

verston method vvhere a part Of the organlH^JS^^^^ WhenaSrJ 

as used Instead of the method of mixino m i *f " ""^erted into a photosensitive silver LTta 

I0134J The above^lescn"^ wSeTdSonS:!!^'^ slVarsaltsolutfoa sensltN^mayS^edZSad 
;;«^substan«al.y free of a Ph-^JJ-SSitTSel^SSS ,l"Sr ' 'tST^^^' ^ ^ 

^««n (1991). anj KagiSi'SSLt'^CTpr^'^^^^ PP357SS^Shi!?a;'8t 
poraton Kagafoj Kbgakukal Tokal Shibu MaWShS^^ ^fT ^"Btneerfng). pp. 184-186. compiled bv CoJ 
conprisBs the step of supplyinVa waTdi^^ST^^^^ eJispersion method used in the oreSntin^^S™ 

Inside the pipeline^ and then subjecting the disnarsbn i^^^ ^ ^ t«8peiwon through a nanxjw slit provided 
[01361 Astorthehlgh-pressi^Xe^e^whT^^^^ 
J^e^^nlntofJegminsIagane^illyach^sIedbyX^^ 

Of a dispersold though a namxv eitt under a high pr^rrt « w?h^^ ^1^"' « the Passage 

' time of the release ofthedispersold from the htehSS^ ! t Tk^^' ^''^ ferce' generatSat thJ 
r«u8 of this dass. an exafSSX^sSJne^Si; ^ ^ "T^ "'^^^ 

to be dfepersed Is trartspoS^, "r-- a hth^StS'^S^^^^^^^ this appamtut ilS'Sn 

cylinder surfece. and the energy of the flowXTcSSSTSl!? » "^'w* 8»t on the 

emulsificatlon and dispersion. Sepressi^« sddIS ™v ? ^^"'^ »"*ce to achieve 
' be from several m^ec to 30 m/s« ?X to^lZri 
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tured by Tokusho Klka Kbgyo KK.). 



inter^tlon Chamber). HCsooo (v.* LSOZ^^nteSTX^ ^ 
a" manufacturGd by Microfluidex International Corporation ^ °' 

though a narrow slltprovkled inridethep^ito^^^^^^^ 

released to the atmospheric pressure to awly a rS o?«!ur^^^^ prewure in the pipeline le rapidly 

10 silver salt disperBlon Z use iS th^reseSJilon ^ ^ 

Se "SytSSi^^tnJoIVSr^^^^^^^ inver.on^dl^.ion having a des^ 

dropping and the frequenc/of the t^oS^Tpt^'^^T^ 

f lovv velocrty is prdelilyTom 200 to 6oZ?ec7rS t e^^ in J?o^ r^lfTZ ? ' "^^'^ "'^ 
.5 ablyfromMOtoa.oooW.and,r»repreferab^the;^^^ 

pressure at the pressure dropping is from 1 SOo to a ooo -n^ll J^. ' ™ *® dfterence m the 

appropriately chLen as roZd^ ^TJ^^n^TX^frl^^^^ "^^ 
approximately from 1 to Sfimes The m^aZt^\Zi^T^^y: ^ °^ productivity, the frequency Is 

perature from Wewpolnte of^^S^ZiT^Z^Z^ '^^"^ « Wgh tin- 

mayraad^lybeco^Telaroeand^Ca/b^K^ 

erably kept at a temperlre of frSm 5 to gi^^'iSS^frl^tSf^r "11*"^* « P^*'- 

proving a cooling step before the conv^on ra^^^arS SI ;iH;Sv''2r"2' ' '° 
both before the conversion and after the pressure droo Tte^^TJS^ ^'^ ^'^"'^ "rop. or 

Of dispersion under a high pressure of Iw^So toS oS^^^t^^^^^"^^ 

- dout^e pipe, a douwe Z'^^!::::^'^:^j^zT:^z^.'Xzs^^ - 

an amount of heat exchange to be treated. The size, wall thl,5iSoSS?rf ™v ^"^^'^^^ 
to increase heat exchange efficiency depending on an aooHad ^ i^^flS.- ^^I approprHtely selected 
exchange, a refrigerant «ed In the oool^b^^ weKSc t riSiT'J?"^ an amount of heat 

boxynjethyirrand csrtSSTjSZX^^^ - 
3ff described in JP.A-7-350753. Known anionic, nonionic or S^9i^!^X, J^^^ """"^f^^ 
vinyl alcohol, polyvinyl pyrroIldonB; cartMxymethSkelli^hl^^ ^ ^ PO'^" 

lose, and natu,allyuoiu?Kvgpoly,^coS?JS^^^^^^^ hydr««ypropylmethyl ceBu- 

^.yJnj^a^hobandwa.er.««t*teoefluTeSS^^^^^ 

10141] ^6 dispersing aw IB generally mixed with the oroaVte silver u.. 
« dl8peR»Ing process, and fed as slurry into a dispersing ap^tSjTlX^r^^Tw ^ °'*!' 
silver salt beforehand, and then the mixture rrS b«7uSSd to 

farm an organic saver salt powder or ^<^\^%^^^Z l^^fT^ ^ ^^"^ ^ * «*^"« to 
after the d-^erelng opemtier ^ "^^"^ * before, during or 

« s^rs?i^eS:^rrChiH'S:r^^^^ 

atlon. an organic solvent may be us«J MaS>Srt rSrr^SL SiSo^ T^"*'* *^ ^ ^ 

after the formation of grains dispersion, and such organic solvent can be removed 

rUnS^pf^sz^rarr^^^^^^^^ 

heat-developable image-recoixfing material. ' « => gmi , more preferably 1 to 3 g/m^ per square meter of the 

[0145] When an additive known as a "color*neadiutrtQrcanohian*im«»«,i.,*«.- - • . 

sity may sometimes Increase. The color^one aS« Ca^.?S?2^^^ * "Sf^' ^'^ 

image. The color-tone adiusta may oreferablv be aSJ^n 2fa 1 u . a*«"taB«»"B tonming a wack silver 

from 0. 1 ,0 50% by J^T,^efS^ 0 5^2^ bv l^t^^^^^^ "^J^'"'"'^ ^^^^ in an amount of 

-ybeaso-c.l3prec;rsor£ismoi;r-S:^™ 
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2524, JP.A.50-32927. JP'A-S0^7132 Jp.XM-fl76if^P a "^^^^^^^^ JP-A49-5020, JP-A-49-91215. JP-A-SO- 

5 56848. JP.B-49-10727. JP-B-54.20333 U S Stlr^^'S^r^!^'^!^*' JP-A^1.183642. JP.A-4- 

Brifleh Patent Na 1.3M.781 p^l^t r^^s^^ 

naphthalimlde; cobalt complexes sJ^mSZS^^ naphthallmidea auch aa N-hydroxy-i.e- 

«'^«.2.4'<«mercaptopyrimidne.3.mX^^^^^ 

nomethyOaryidlcarboxylmldea euch !;^^;*"*f^^^ "r^' 2.5<l,mercapto-l .3,4.thladia«ole; N.(aml- 

(dimathylamlnomethyl)naphthalena.2Sca*coSmW^ W^tS^r^T^'^^P^*'''^^* Vn- 
toWaachinfl agents, such aa N,N' WamSXiiS^^ certain pi^o- 

thluronlumlrlfluoroacetata) and z.(tribtJ JSSteu£?^„^^^ 
« nielhylethy.Wene].2-lhio-2 4^axSS?Sor^^ 

as 4.(1.naphthyl)phthalazinQn«. IS^r^XlZ^^T^^J^SS'^'^ f*"^'« ^^ieof. aioh 

dione: cortftlnatlons of phthaia^lnore SroSracH ^^^^ °' 2.3-dfhydro-l.4.phthal^ine^ 

nrtrophlhalic acid, and tet«>chloSh^E a<£ rliS^' "^^^ '^'^^^ ^^<f^^no aS I 

thyOphthalaz.ne.6.chloroph.halezinr57Jil^«S^;^^^^ such as 4.(l.naph 

Z,Wlhydrophthalazine and metai aalta thXeTSaSmfi' tT^- 5.7<*imelhypW>ala2lne.lnd 
Phthallcacld.4.mathylphfhallcac« 4!;iS ^^^^^'^ aa 

zo«zlne and naphthoxa^ine derivatives; Sl^SStS^^ '""^r ^""^'''^^one. berv 

halide ion aourca tar the fennation of sitvwhalde at fte STSS a^^ T " '''^^'■^"^ aci]U8tor but as a 
mide. rhodium nitrate and potassium ha«(jriii2?«S" , hexachlororhodate(lli), rhodium bix> 

ben«,xa?ln.2.4<«one. and 6-nItro-1.3.be.;ominrSntt^^^ 8.methyl-f.3. 
droxpyrimldine and 2-hydroxy^siminopZS!S ar^^ ^ asyrnmstric triaz.-nas such as g.Zdihy- 

caJo.1,4^pheny.OH.4H^a5,6a^KSSny^e^^^ ="Ch as 3.8-dlm2;. 

tetrazapentalena and the like. «H»r.wienB ana i.4<li{o-chIorDphenyl)-3,6-<Jimsrcapto-lK4H-2.3a.5.6a- 

known pulverization means (e.g.. a ball rSil. a vlb«Jnrha^ mill - J^l 5 ^T^.^ dispersion is performed using a 

rene.poyacrylonitnleandpoly«rSnatea^CSi51^ P^'^"^'"^ P«>Vrty- 
yvinyJ butyral. butyl ethyl cellulose. methaaJSrc^?^^ 

butacfienetoyrenecopolymer.Twoo;rZ;T^^^^^ S^V^. Polystyrene ^ 

ueed m an amount Gufflclent to hoM other componSsin^e^vS.«rl * '•«Ji"red. Thepolymers are 

« function aa a binder, -mose skilled in the ert ^^^Sat^^Sn?* ^'S! ^ ^"^^ "^^^ to 

:1Se»^rJ^,^-^^ 
f^Si-yrrnrJsrjrs'^^^^^ 

hereinafter in the specification, such «n image-fbrntinB taJr S^f^^^ ^"1.°" '"'^"^ f*'*^ 
'nvention-. and the polymer latex used fbr H^ti^^l rSnJl?^ ^ "image-lbrmlng layer of the present 

polymer iatex may be used not on^Sme rmaoSLlnf Iv? L ^ '^^^ ^'^^ The 

heat^«,slop atte photographic mJter^thl^SjSffi^r^^^ 'V 

causes a problem, the polymer latex needs to bVuJSnisJ^KT^^^ ' dimensional change 

ymer later used herein means a material cS^SISnh^SJ^^ ^ "'y^' 

a water^cluWe dispersion medium. As fbr a^S state ?^b^i5S^^^^^^^ '^'"^^^ ^^P'^^d in 

medium, those obtained by an emulsion^otvmaSter^fhl IS emulsified In a dispersion 

«aliy hydrophilic structure In thrmSS Tii ^ havln^a par" 

latex fbr use in the present ZZSnTd^Zt ^ffT^ "^T^^" °' -^'^^'a^ *aln. The ^iymer 

Taira Okuda and HlrW.1 InagTSiS b^i", Sjte K«. M^JS't! ^'^'^ '<=^^^Z 
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s ejm^s be obtalneC when a co?e and I ^mZ:",mZ^^"^n X^t^s' ""^ 
0 S1] polymer latexes used as the bindere tor a proteSveiayVr a ba^^ ^ . 

in the present Invention have different respective oreferred ranoM v.! v f ' ^ ^'^ "™99'torming layer 
tormmo layer, the glass transition temperaLr?irpre?Sy !S^cl^JT^^Z ^111*^*"'' 
etate the diffusion of the photographteally usSul materSurinn ii?^ ' JT^ ! "^^'"^ -'"'^ ^'C »o a°cel- 
bacWng layer, the glass tS«,sS^^i:S"i^^^^^^ 

ious instruments. P^eTerawy Z5 c to 70 C to protect from damages by contact with var- 

forming aid may be added, fhe film-forming aid is als^^^ ^^^r^. a film- 

IS organic solvent) capable of decreasing the minimum fl5« tarmSL, ^ J? "^a^'c compound (usually an 

pounds are descSdIn. tor exan^i'^JS mTS^ S«S n^K^r/c^LI^^^^ ^'"^ ^^^anlc im- 

Kanko Kai (1 970) mentioned above {Cl^^^s^fV <>* Synthetic Latex). KobunshI 

Kiap'orx^irpSjrrnr^^^^^ 

Olefin resin or a copolymer tt^ieof The ^Z^^^TJ^:,^, "^'o'We poiy> , 

linked polymer. rSSiymernSJSso^T^^^ '•lynched polymer or a c^.J. 

be a copolymer obtaK by polymXnS S^mweo^^ 

or a block copolymer, -me X^^mr^^^J^^^, ^^SS^^^ ^ 
10.000 to 100.000. It the rSiufar weight Is too sS^SaS^SrTnS?^ ^ '^'^ ^ P'-^^^bly from 

ical Btrength. whereas if the Secutar Sl is S, ''^ sometimes be defio'ent in mechan- 

[0154J ExampiesoftTeSy^tetZ^a^^^^ 
recording materlaloftheprsTeilnvenS^cludatJ^^^^^ 

copolymer latex, methyl methac.ylate/2-ethylhex;ilcSSS7J;^^ 
/flcr^loadd copolymer latex. st^ane/butaSene/?v^nZS^^ 

ylate / vinyl chtoride / acrylic acW copolymer laS( ^JS^TCZ^I^^^'*?^ '^»»<^- 
copolymer latex and the «ke. Such ^y^^^Zt^t^^ a2S« SlS? ' ' ^ 

resins such as CEBIAN A-4635. 4e5M 4801 (dl 3u1S hf^Si^ u t^*"^ f*'^*'* a^^Hc 

d'SceSSn^S'^rr'^'^^^^^-^^^^ 

duced by Dai-Nippon Ink & Chemicals, Inc ) WD-sIze and wm«4 n^ZlTZ^ L ' ^ ' ^ P«>- 

- re5nSBUChasHYDRANAPlO.2O.30 JocSlp^uSd^D^ 

such as LACSTAR 7310K. 3307B 4700H l^loc m^^J^i!^^J,^ '"'^J' '«W>er-ba8ed resins 
410.438C.and2507(allJ^SSSiS^^ S *^ Ink & Chemicals. Inc.). Mlpd bc416. 

duced by 2^ u^y, ^^Sl^^i^rilZt^l^'T^'^^^ Q«76 (both pro- 

Industry Ca. LU.), ARON D7020 D504 and DSo7i r»ii n™!.,^ 1^ ■ produced by Asahi Chemteal 
CHEMlWsiZOandSAl^Mhp J^^^^ ^ °'«"n resins such as 

may be us^alone or as a b.andKoT!;:^re reXTSeT*'"' '''' ^^^^^^ 

SiSbyJiTo'^r.^trti^^^^ 

carbcxymethyl cellulose and hydroxyp^SyTcett '^S^l^ *^°Wt)pyi cellulose. 

athX^» 

so (dispersion medium) in the coating solution is 60% bv^iS nr^lil °' ^ wlvent 

water may be a water-misciWe oSScSvJnVwchTm^^SEJ S^^^^ component other than 

dve. eJWce..oson^.<^lmeth^to^Ue%nT^^^^^^^ -^^^^l^^'tes. 

anoN 90/10. water/methanol-70/30.vvater/ethanol = 90/l0.wT^/SSJ^ 
ac,ossllnWnoagemforcross.|lnKage.asurtectanttim?i^^^^ 
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range when they adsort) on the s2 Si^ ^SiTS SL'' "^"^^ S'^'"^ « desired ^,7eLl' 
plex cyanine dyes, complex mewyanine dye^ toLt SiJSI I " '"e«>cyanlne ^es cST 

5 (^ef^iwonoledyesandthelikemayKed SeSLS^ f^emicyanlne dyes. oxoS<5?« 

1978,paoe437^aiHlalsointhef6terBncescltad h2a^„ 1978. page 23), Item ISaiXfAuousT 

awe tor spectral characteristic* of m S^^J^Z^ 'SS'S^- """^""^ "^^no « «P«*al senS suS-' 
the like can advantageously be chosen '"^^^ f^ocese a^Ji 

^ havjng the above-descrtoed basic nucleuslr 2, TctTnu^^^^^ me^^yaS^^^ 
20lri,nedIone nuclsus. fhiazoilnedlone nucSTtoS tWohydantoin nucleua. rhodanine nSews 2S 

pyrazolone nucleus. TheatorementonedSinSfm^S T^T' nucleus, nalononltrde nudeiT^r 

particularly effeclVe. TTie dye mavb!^^»^!.^ merocyanlne dyes having an imino group or a oaib^^ 



roiMi Tu J — "-"-""'oi einojf./vfl-301141, jr-B-6- 

The dyee most preferably used for the ry«»n« 

« .n Japanese for J^anese national phaae^ and U s Pat^ If s iTni^.T V"^^"^'''^ "^'"^ PuMshed 
dyee disclosed In JP.A-3.183440. JP-A-6-301 iS a!! u q p '^"S « add group feT 

18 frequently used, espeoaliy fbr s^e^J^on ^Jet^.^^" S^Tf"'""" '=«"«f«""0 dyes 

but shows eupersensitizetion. Useful sorJ^^Z. teelf does not substantially absort) vistox* iir,M 

rials whichshowsupertanSzSonar:^^^^^ 

101661 Furthermore, the sensitlzlno dye mav be adrfpZr3 V^^^^ N-N-dimethyttormamidft 
US. Patent Not 3.489.987 which comprfsi tN^«ftJ?2^^^ ^i^'' ^"^"^ a method disclosed In 

so hon ^ wa.«. or hydrophlHc co«.STn?theJ^aSCthe dS 

23389. JP.B-44.27555 and JP.B-57.22091 wS m^^SI-I "•^emulsion: a method diGcloeed in JP.&44. 
solution to an emulsion, or altema«vely pJ^jSi?^^^^^ Jlf ^'"0 * *f «ck). and acSn^a 

adding the aqueous solution to an emulsion- a Z*n! h^!?^!?, ^J"^ * P'"®"*^ of an add or a baae and than 
comprises the step of forming aTaquwS^Jkiuh^^^ ^^"^ ^'^-^^ and 4.006 025 wSS 

« agent and then adding the Sluti<J S^J^.^^ of a dye in the presence of a surttef J2S 

A-58-105141 Which coVisesrstCdISCa dj; ZZTJ^ISS- •^P-A-SS-lcJ^TSTa^S'^' 
an enysion; or a method disclosed In JP-A.5T7S4 wto Sl^l^iJ' ^\ ^ "^"^ *•« *"8P9^on to 
capa.eofreds..„,andadding.eso.-ontoant:2:::r^^^^^^ 
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dye. 



101 67] The sendtizing dye for use in the present Invention may be added to a silver hallde amuteion i» ««« 

compound or e compound in combination with a structurally different conjou^rt Se^^^^^ 
i example, one portion le added during grain fomiatlon and another ia adX dVriJJor aff«d?«m^^^^^^ 
poruon la added b Jore or during chemical ripertng and another S X S^iJl?"^^^^^ 
^e of a compound or a type of combination ot compounds may be changed durinT^elSid aSSS, 
0168) The amount of the sensitizing dya used in the present Invention may be iprop S SLeTdeoendi™, 

structure may be used, and those represented by Ar-SM. or A^S^^Tni prS wS^?1«^2? '"^ "'"""^ 
anali«limetalatom.andArlsana»matlorlnBor»ndensedaron^^^^^^ 

flen. selenium or tellurium atoms. Preferably, the heteroaromatic ring may S benzMd^te rlfS ' ^ k ' 
thiazole. naphtbothlazole. benzoxazole. naphthoitazole beruil^L^ r/„??^ 
py«uole.trlazo.e.th«diezole.tetrazde.t,;-a?nrSdt^^ 

zollnone. T)« hele.»romatic ring may have a functional ^B^Z^^to^^; Z^^Z^."^^,' 
ogen ftg., Br. CI), hydnoxyl, amino, caitxayl. an alKvl amua fa n Ju^ K-TiJrlr ^1 ^ oonslating of hal- 

bon atome). and an aryl B«>up which may hav« on« or more functional gro^ip^^^^JZ^^^ 

heteroaromatic compound include 2-marcaptobenzimida2ole. 2-meremS<S^1^«^Z2S.h^ 

marcapto-5-methyibenzimidazole. e-ethaxy-a-mercaptobenzoiilarol a^SSS^;^^^^ ^' 

Jiazole. 4 Wiphenyf-a^Wa^olethio). 2H^;e,capto^Wazo™.TSi'me^ 

8-mercaptopurlne. 2^ercapto-*(3H)<Mir«zollnone. 74rif iuoromQlhyl-4^Src*ir 2 ^ 

nathiol. 4.amino.6-h,droxy.2.morcaptopyrimidine monohydrate. zZ^sZS^ l^^^^'^l' 

mercapto.1,2.4.trlazole. -t-hydrDxyZ^narcaptopyrimidine 2.mer^^v^imwir?S • 3-amino'5- 

2-mercaptow^.methyl^yrimidine |!;drochSS^7mt^^^ 

sodium 3-(!Wnarcaptotetrazole)benzene8ulfOnate. N-mSX-Smi^ 

[0172] The image-formino layer (photosensitive l^er) fbr use in the oresent invention mau , ■ 

or a lubricant, poiyhydrio alcohols (for example. glyceJn and diols dZS^S^ST?Z^o^'Zs 

S^toZSit^S^lit^SgT^^ 

10174) '''"•>'*MPW«cMI«ywuMainlh»ptM«in«entio«m»ooiiimm'c»av^ 

tmf, Exampm 01 «w iMynw having oOTosyl retMuM include lor exnnle mi«.T=SZ_ JlT^?.' 

^.P^l. p»iS.,li«'li^S^SSl^^^ 
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linkage or a surfece active agent for Irrproving coating property. 

prsfBrablytrom0.zto1.5. an exposure wavdength of from 0.1 to3. most 

present invenOon. and'Lcamples thtS-.n'?,::.?^ ^^^^^^^^ ^ "sa in «,e 

10 thereof Include organic pigments and inorganic pigments suSmZaZ^Jl^ ^T"^ ^""^^ 

azomethtne dyes, oxond dyes, caibocyanine dvA SZl^ l^ A^^ anfifapuinone dyes, azo dyes, 
dyes and pWhalo;yanlnes.Prafe^2KJ^^^ indoanilme dyes, indophenol 

{e.g., ConWiSTto 9 tt^^ed^n^^HAZl Co^n^r. « "H^"^"" arthraqulnone dyes 
165147). azomoth-na dyes (ag Coni^i^e T7 ^ '4? d^bS n Vs%'^J^\^^'r''^^'''1 '"-^-^ 
pounds 11 to 19 described in jP-A.6-2^7, Con^i^nf^^Zt^PA^^^^^^^ ^'•3" 
d^^bed in JP.A-5.165147) and no dyes (6o^^7moTS^tZtV'^^^^^ 
added In any form, far example, as a solution, enuilsjfied dt^um jZ^^f ^^ t^ ^ '^'^^ "^V *^ 
darned with apolymermorSrt. Theamo^rt o^^eZSKy ^allm^^^^ ~ " 

« rss^fer-"^--^'-----"-^^^^^^^ 

Jvarhalide^T^lslonaSS^^^^ 

^ SedJi2:n'5f?:inrr^^^ 

an optica den^ty Srom 0.005^7^^^ S 7M Jm k^ZJ^L^'S^ '^"''^^y 
having opH«, density of f««, 0.001 to leS /an oTwh^^^^^^^^ 

may prefemWy be an antihalatlon layer having a maximum absoX of *Sn i alTg oTn /JlTJ'' ^" 
length before the formation of an images aixl an ooH'cal denftrtTJfrnm n rlST* ■ * ^^^"^ '^"S* *^ 

« after me fbm,a»tan of en image. The l^Si ^^^ t^^ 6^W^Z?X°1? ^ 

abov»<laecribed range is not particularly limited For « ^Zj!^^. ■ ^"^^ 0* ""aos to the 

Of a dye by heetlno as describZ sil^^LSrt No *'!u'*'?^ '^"'"^^ decoloration 

by l^ht irmdiatJon deecrbed in JP-A-sl^S may be^;^ or a metfiod far reducing the density using decote^tion 

- a imiSS ;SSn'i1^;S';fJer^^^^ » they 
provide an absorption sJecb«| ;i<S ^''"^^ '«8'on. andalw 
a singledye. theoon^d32?n1?A 59 5^7^^^^ 

No. 5.380,685. JP.A-2.68S39 (from oaoe 13 l-ft r 2-216140, JP.A-7-13295 JP-A-M 1432. U.& Patent 

24539 (fremp;ge 14. J^S^XV^it^^^Z^'^' «ne 9) and JP-A-S- 

40 ment. ie cZunds deSS^^^P aTi SiS j?^^^^^^^ 
68831.JP.A.57-101836.JP.A.S9.182438.JP.A-74^^^^^^^^^ 

41734 and US. Patent Nos. 4.088.497. 4^83.487 4 wa rae e^ li^f u 1^" 'Jf-A-B-SO- 16648. JP-B-S- 
Hon Is not limited to these SKamplw and 5,1 87.049. However, the sccpe of the present inven- 

- e^'^i.or.2:."^^,^rn:rs^^^ 

other fllm-formina media Spedf to eZ«l« SIf . resins including homopofymers and copolymers, and 

ceUulose. cellulSe^Jrt?S^5o??JSSr£S^?S^i' ^^Tj ^ ^'^^ ^^^"^ W«hyl 
PoWmethyl rnethacrS^pcTyS^Se)^^^ P^Wmeth^Tylte acidi 

rene-acrylorttrile). copoly(SyrreiutedS' ^T^JlTiJ^^f'!^^^^ "^W- 

- poWesters). P0ly(u^Sai4TZTrSn ^o^SeneS^ T^^'"^ 
acetate). ceBulosB esters and poly(amWes) The3rrS! hVrlt^^'nK^^^!'' P°'^"*wiat«). POly(vinyl 
organic solvent or in the fbrm S^iieSSn^^ ^ ^ ^ 

KphotSe'^e^iis^r^rr^^^ 

3.262.7B2. 3.539.344 end 3.767,448. or inorganic mattuig agents descnDed in US. pitent N,^. l .So 'tI". 2^^', 
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3.257,206, 3,370,951 . 3*523,022 and 3769,020. Specific examples of the organic compound which can be used* as the 
matting agent Include, for example, water-disperfiible vinyl polymers such as polymethyl acrylats, polymethyl methacr- 
ylate, polyacrylonltrlle. acrylonftrile/a-methylstyrene copolymer, polystyrene, etyrene/dlvinyibenzene copolymer, pdyvi* 
nyl acetate, polyethylene carbonate and polytetraKuoroethylene; cellulose derivatives such a& methyl cellUose. 

5 cellulose acetate and cellulose acetate propionate: starch derivatives such as cartx>xy starch, carboxynitrophenyi 
starch and urea/fornwldehyde/starch reaction product; end gelatin hardened with a known hardening agent and hard- 
ened gelatin subfected to ooacenmtion hardening so as to be a microcapsule hdlow particle. Examples of the inorganic 
corrpound include, for example, silicon dioxida, titanium dioxide, magnesium dioxide, aluminum oxfde, barium sulfato 
calcium carbonate, silver chloride desensitized by a known method, sliver bromide desensitized by a known method,' 

10 glass, diatomaceous earth and the llio. The matting agent may be used as a mixture of different substances as 
required. The size and shape of the matting agent are not particularly limited and the matting agent may have any par- 
ticle size. A matting agent having a particle size of from 0. 1 to 30 ^m may preferably used to carry out the present rnven- 
tton. The netting agent may have either a narrow or broad particls size distribution. However, the matting agent may 
greatly affect the haze of the photosensitive layer or surface gfoss of a coated layer, and accordingly, the particle 9\ze 

IS shapa and particle size distribution may preferably be controlled to meet a desired purpose at the preparation of the 
matting agent or by mixing several netting agents. 

[0183] In the present invention, the backing layer preferably contains a matting agent. The matting degree of the 
backing layer is from 10 to 1 ,200 seconds, more preferably from 50 to 700 seconds as indicated by the Beck's smooth- 
ness. 

30 [01B4J In the present Invention, tfie matling agent may preferably be Incorporated In the outermost surface layar of 
the photographic material or a layer which functions as the outermost surface layer, or alternatively* In a layer close to 
the outer surfece or a layer which acts as a so-called protective layar. The matting degree on the surface protective layer 
for the emulsion layer can be freely chosen so far that the star dust trouble does not occur. The degree may preferably 
be wfthin a range of from 500 to 10,000 seconds, most preferably from 500 to 2.000 seconds as indicated by the Beck^ 

S5 smoothness. 

[0185] The heat^^evelopaWe photographic emulsion for use in the present invention is coated on a support to form 
one or more layers. In the case of a single layer, the layer must contain an organic silver salt, a silver hallde, a developer, 
a binder, and optionally added niaterlals euch as a color-tone adjuster, a coating akl and other auxiliary agents. In the 
case of a doubfe-layer structure, the first emulsion layer (usually a layer adjacent Id the substrate) must contain an 

so organic silver salt and a sliver hallde, and the second layer or botii layers must contain some ottier components. A dou- 
ble-layer structure conprising a single emulsion layer containing all of the components and a protective topcoat may 
also be contemplated. A muW-cotor photosensitive heat-developable pholo^aphic material may have the combination 
of the above-descrbed two layers for each of the colors, or as described in US. Patent Ma 4.708,928, a structure com- 
prising a single layer containing all components. In ttie case of a multi-dye multi-cotor photosensitive heatKlavelopable 

3$ material, a functional or non-functional banier layer is generally provided between respective emulsion layers (photo- 
sensitive layers) to keep the emulsion layer away from each other as described In u,S. Patent Ma 4,460.681 . 
[0186] A backside resistive heating layer described in U.S. Patents Nos. 4,460,681 and 4.374,921 mey also be 
used in the photosensitive heat-developable photographic Image system. 

[0187] In tfie present Invention, e haitlenino agent may be used in layers such as the image-fbrming layer (photo- 
40 sensitive layeO, tile protective layer, and the bacWng layer. Examples of me hardening agent include potyisocyanates 
described in U.S. Patent Kkx 4,281.060 and JP-A-6-208193. epoxy compounds described In US. Patent No. 4.791 ,042, 
and vinyl suffone-based con^nds described In JP-A'62-89048. 

[0188] In the present invention, a surface active agent may also be used to Improve the coating property and or 
electrostatic charge property. Examples of the surface active agent indudo nonionic, entente, catfonte and fluorocarbon 

4$ surface active agents, which may be appropriately chosen and used. Specific axan^lcs include fluorocarbon polymer 
surface active agents described In JP'A-62-1 70950 and US. Patent 5,380,644, fluorocaibon surlace active agents 
desalbed in JP-A-60-244945 and JP-A-63-1B8135. polyslloxane-based surface active agents described in US. Patem 
3.885.965, and potyaikylene oxides and animic surtece active agents descrbed in JP-A-6-301 140. 
[0189] The heat-developable photographic emulsion for use In the present Invention can generally be coated on a 

so support of various types, lyplcal examples of the support Include polyester film, undercoaied polyester f flm. poly(ethyl- 
ene terephthalate) f nm. poiyettiylene naphthalate film, nitrocellulose film, cellulose ester film. poly(vinyl acetal) film, 
polycarbonate film, related or resinous material, glass, paper and metal. A flexible substrate, particularly, a paper sup-* 
port coated with baryta and/or partially acetylatod a-olefin polymer, preferably, an a-olefin polymer having 2 to 10 car- 
bon atoms, such as polyatttylene. polypropylene or ethylene/butene copolymer may typically be used. The support may 

66 be either transparent or opaque, and preferably be transparent Among them, a biaxially stretched polyethylene tereph- 
thalate having a tiiid<ness of approximately from 75 to 200 ^m is particulariy preferred. 

[01 90] When a plastic film is passed through a heat-developing apparatus and processed at BO^C or higher, the film 
is generally stretched in the dimension. If the processed materials are used as printing photographte materials, the 



t 



34 



2004f im millf SIKs & Co, NO. 1 876 P. 68/192 



EP 1 041 43S A1 



so 



stretch causes a serious problem at the time of precision multlK»lor printing. Accordingly in the oresent lnvanfi«« » i- 
preferred to use a film designed to cause little change in the dimension by Jelaxing the mlXaT^Z ?; 1 
film at the biaxial stretching and thereby eliminating the heat shrinkage Xtorton gene Si^toi^^ 
ment. Fbr exanple. polyethylene terephthalate heat^ted at 100 to 210-C before ZS^^ 
5 emulsion is coated thereon Is preferably used. A film having a high glass fransWcm wSrt i?^^^ Photographic 
a im Of polyeuier ethyl Ketone, polystyren. p.y«.«one. poVer Ju.fone'^'r^ro;^'^ S^^^^^ 
10191] For the purpose of preventing the electrostatic charge, the heat^evelcpabie photoflwhic materiaf 
present Invention may compdse a metallized layer or a layer containing a solubJ eS. > ■ 

a [01951 ■'^9 heat^levelopable photographic material of the present inventk>n may be de/Blmadhvan^ 

0 WO95/30984, and as a non-oontactlng type, the heat-doveloplng aoDsratuses daserihad in ^ ,^^.JL . 
Patent publications W0g7/2S489, W097«^ and V^IIiS^tT^^^^SJ^ ^^f^' 
pa^^lajy preferred. Thedev^opme^ 

rn«?; P'^f^sbly be from 1 to 180 seconds, more preferatty from 1o to SSlSi 

. rSth. '^^r'"*' ^ f^«t-d««iopable photogSphic miertal d the^STJJentlon 

? due to he above^escn-bed change in the dimension at the time of heat develc^ment a mathod .k!!^ 

Of heating the photographic material at a tempemture of from 80-C xT^^^o S^^^^ I^IST 

5 seconds or more so that an image Is not formed, and then heat<Jeveloplno me TO^^^ 

[01 08] Ths heat-developable photographic material of the present invention has a low hua at th- - ^ 

c"s?z:!iT5"iT^2' 'isr^^s '"^r Of Xe^X^a tSKi" : z 

J ^ cornprlsee the step of entering a laser ray obHquely In the photograoh c i™S2 !,S , 

16 to 128 (1979). JP.A^.51043 and Internatlonal Patent Pubflcatio^fSSSSl754 ' ^'"""^ ' ^^"^ 

opable photographic material of the present invention Is shown in Pig. 1. Rg. i depicts a side view of a haat JZ^l 

carry a heat^evelopaWe photographic material 10 Into the heating section while making the material in aflat sta^ZSh 
preheatng. and carrylng^Jut roMer pairs 12. which carry out the heat-deveiopeble phcSogJ^hTr^Zn o J^^^^^^ 

secton Of the carrying^ut roller pai.« 12. Multiple rollers 13 to which the side of the image-torming layer oUacte are 
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provided as means tor transporting the heat-developable photographic material 10 under the heat development, and a 
flat surface 14 comprising laminated nor^-woven fabrics (e.g,. composed of aromatic polyamlde. Teflon) or the like is 
provided to which the opposite side as bacMng surface contacts. The heat^ievelopable photographic material 10 is 
transported by driving of the multiple rollers 13 contacted with the Image-forming layer side, while the back surface 

B slides on the flat surface 14. As a heating means, heaters 15 are provided over the rollers 13 and under the flat surface 
1 4 so that the heat-de^elopable photographic material 1 0 Is heated from the both sides. Examples of the heating means 
Include panel heaters and the like. A clearance between the rollers 13 and the flat surface 14 may vary deperxiing on 
the materials of the flat surface, and is suitably adjusted so as to allow the conveyance of the heat-developable photo- 
graphic material 10. The clearance is preferably 0-1 

10 10201 ] TTie material of the surface of the rollers 1 3 and that of the flat surface 1 4 are not limited so far that the mate- 
rial have duration at a high temperature and are free from problems for transportation of the heat-developable photo- 
graphic material 10* The material of the roller surface Is preferably silicone njbber, and the material of the flat surface 
is preferably non-woven fabric made of aromatic polyamlde or Teflon (polytetrafluoroethylene). It Is preferable that the 
heating n^eans comprises mult^le heaters and a heating temperature of each heater can be adjusted separately. 

tff [0202] The heating section fs composed of a preheating section A comprising the carrylng-ln roller pairs 1 1 and a 
heat development section B comprising the heaters 15. The temperature of the preheating section A located upstream 
from the heat development section B Is preferably adjusted to be lower than the heat development temperature (for 
example, by about 10-30**C), and the temperature and heat development time are desirably adjusted so that they are 
sufficient for evaporating moisture contained in the heat-developable photographic material 1 0. The temperature Is also 

20 preferat^y chosen to prevent uneven develc^ment that is caused at a tenrparature higher than the glass transition tem- 
perature CTg] of the support. 

[0203] Moreover, guide panels 1 6 are provided downstream from the heat development section B, and they consti- 
tute gradual cooling section C together whh the carrylng-out roller pairs 12. 

[0204] TTie guide panels 1 6 are preferably made of a material having low heat conductivity so that a cooling Is per- 

55 formed gradually. 

[0206] The heat-development apparatus Is explained with reference to an example shown In the drawing. However, 
the apparatus is not limited to the example. For example, the heat-development apparatus used for the present inven- 
tion may have a variety of structures such as dlscioeed in JP-A-7-13294. For the multi-stage heating method, which is 
preferably used In the present Invention, two or more heat sources at different temperatures may be provided so as to 
30 enable successivdiy heating at different tenrperatures. 

EXAMPLES 

(0206] The present Invention will be specifically explained with reference to the following examples. However, the 
35 scope of the present Invention Is not limited to the following examples. 

Exan^le i 

((Preparation of PET support) > 

40 

I0Z07J PET having IV (Intrinsic viscosity) of 0.68 (measured In phenol/letrachloroethane = 6/4 (weight ratio) at 
26°C) was otnained by using terephthalic acid and ethylene glycol In a conventional manner. The product was pel- 
letized. dried at 130^C lor 4 hours and m^ted at SOO^'C. and then extruded from a T-dle and rapidly cooled to form an 
unstretched film having a thickness of 175 ^m after thermal fixation. 

46 [0208] The film was stretched along the longitudinal direction by 3.3 times using rollers of different peripheral 
speeds, and then stretched along the transvet^e direction by 4.5 Unm using a tenter. The temperatures used fOr these 
operations were 1 10°C and lacCi respectively. Then, the film was subjected to thermal fixation at 240^0 tor 20 sec- 
onds, and relaxed by 4% along the transverse direction at the same tenperatur& Then, the chuck of the tenter was 
released, the both edges of the film were knurled, and the film was rolled up at 4 ko^bm?. Thus, a roll of a film having a 

so thidcness of 175 was obtained. 

( (Surface corona discharge treatment)) 

[0209] The both surfaces of the support were subjected to corona discharge treatment at room temperature at a 

56 speed of 20 m/minute by using a solid state corona processor Mode) 6 KVA (manufactured by Piller Co., Ltd.). The read- 
ings of electric current and voltage during the treatment Indicated that the support received the treatment of Q.375 
kV • A • mlnute/m^. The discharging frequency of the treatment was 9.6 kHz. and the clearance between the elec- 
trode and the dielectric roll was 1.6 mm. 
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< (Preparation of support with undercoat layer )> 

(Preparation of Coating solution tor undercoat layer A) 

5 [021 0) A polyester copolymer aqueous dispersion, Pesresin A-51 5GB (30%. 200 ml, -fekamatsu KK) was 
added with polystyrene microparticlas (1 fl, average particle diameter of o.a jim) and Surface active aoent 1 (1 wt% 20 
ml), and then further added with distltled water up to a volume of looo ml to tbrm Coattng solution fbr undercoat layer A. 

(Preparation of Coating solution fbr undercoat layer B) 

[02111 Distilled water (S80 ml) was added with a styrene / butadiene copolymer aqueous disperelon (styrene /buta- 
dIene/tewloaold-47/50«[weigW ratio], 200 ml. concentration:aowt%) and polystyrene microp i g aver- 

age particle diameter of 2.5 and further added with distilled water up to a volume of lOOO ml to farm ci»tina 
solution for undercoat layer B. "wmm 

(Preparation of Coating solution for undercoat layer 0) 

[021 2] Inert gelatin (1 0 g] was dissolved in distilled water (500 ml), added with an aqueous dispersion (40 wt% 40 
g) of tin oxide -antimony odda complex mlcropartideB disclosed in JP.A.61-20033. and further added with distiilad 
so water up to a volume of 1 000 ml to form Coatlnfl solution for undercoat layer C. 

(Preparation of support with undercoat layer) 



18 



to 



[0213] After the aforementioned Corona discharge treatment, the Coating solutiort for undercoat layer A was 
ss applied on the support by a bar ooater In a wet amount of 5 mlta», and dried tot 5 minutes at leO'C The dry thickness 
was abo«^ 0.3 nm. -men. the opposite surface (back suHBce) was sut^ected to the corona discharge treatment applied 
with Coating solution tor undercoat layer B t>y a bar coatsr In a wet coating amourtt of 5 mlAn* so as to obtain a dry^hlcS^ 
n^e of about 0.3 (im, and dried for 5 minutes at 180'C. The coated layer was further applied with Coating solution for 
undercoat layer C by a bar coater in a wet coating amount of 3 ml/m* so as to obtain a dry thicknese of about o 03 um 
so and dried fbr 5 minutes at 180"C to obtain a support with undercoat layera. ' 

< < Preparation of organic add silver salt dtepersion ) > 

[0214] To a stirred nurture of behenic add (43.B g, product name: Edenor C22-85R, Henkd Corp ) distilled water 
36 (730 ml) and tert-butanol (60 mD. an aqueous 1 N NaOH solution (117 ml) was added over 55 minutes at 7B»C and the 
mixture was allowed to react for 240 miniHes. -nw. the mixture was added with an aqueous solution (112 5 ml) of silver 
nitrale(19.2g)over4fisBcond5, andleft8tandfor20mlnute8farcoolln88t30-C The solids were separated by suction 
filtration, and the solids were washed with water until the conductivity of the fUtiate became 30 u Sfcm The soHds 
obtained were not drfed but handled as wet cakes, lb the wet cakes corresponding to 100 g of dry solkis 7 4 a of doI- 
yvinjrt alcohol (tnide name: PVA-205) and water were mixed up to the total amount of 385 g. and the resiiittlna mixh/re 
was preliminarily dispersed In a homomixer. ^ ^™ 

'"^^^ a« ^"l:.*^ preliminarily diepereed etock solution was treated three times in a dispening machine (trade 
name: MIcrofluidBer I\4.110S-EH. manufactured by K4icrdluldex International Corporalwn. using QIOZ interaction 
chamber) under a controlled pressure at 1 .750 kg/cm^ to obtain Silver behenate dispersion B. the silver bshenate oar- 
hclM contained In the sliver behenate dispersion obtained above were acieular grains having an avBrage short M's 
length of 0.04 jim. average long axis length of 0,8 um and variation coefficient of 30%. The grain size was measured by 
D^Bster Sizer X manufeetured by Malvern Instruments Ltd. Fbr cooling operation, a desired dispersion tenvarature was 
achieved by providing coiled heat SKchangens fixed before and after the Interaction chancer and controlling the temper- 
ature of a refrlgeranL 

< ( Preparation of 25 wt% dispersion of reducing agent) ) 

[0216] To l.l-bi8(2.hydf«xy-3.5-dimethylphenyl)-3,5.5-trlmethythexan© (80 g) and a 20 wi% aqueous solutton of 
denatured polyvinyl alcohol produced by Kuraray Ca. Ltd. (64 g). vt«ter (178 g) was added, and the mixture 
was thoroughly stirred to obtain a slurry The slurry was introduced into a vessel together with zirconia beads having an 
average diameter of 0.5 mm (800 g). and dispersed by using a dispersing machine (1/40 Sand Grinder Mill. maniSac- 
tured by ime>0 for 5 hours to prepare a reducing agent dispersion. The reducing agent particles contained In the reduc- 
ing agent disperelon had an average particle size of 0.72 pm. 
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( (Preparation of 20 wt% diep^ion of marcapto compound )) 

[021 7] To 3-mercapto-4-ph«nyl^S-heptyf-1 .2,4-tria20le (64 g) and a 20 wt% aqueous solution of derratured polyvinyl 
alcohol MP-203 produced by Kuraray Co., Ltd, (32 g). water (224 g) was added, and the rnlxture was thorouohly stirred 
5 to obtain a slurry. The slurry was introduced Into a vessel together with zirconia beads having an average diameter of 
0.5 mm (800 g), and dispersed by using a dispersing machine (1/4Q Sand Grinder Mill, manufactured by Imeoc) fbr 10 
hours to obtain a marcapto compound dispersion. The mercapto compound particles contained in the mercapto com- 
pound dispersion obtained as descrbed above had an average particle size of 0.67 pm. 

10 { ( Preparation of methanol solution of phthaiazine compound ) ) 

[021 8] e-lsopropylphthalazlne (26 g] was dissolved in methanol (100 ml) and used. 

( {Preparation of 20 wt% dleperelon of pigment) ) 

15 

[021 9] To C. I. Pigment Blue 60 (64 g) and Demor N produced by Kao Corporation (6,4 g), water (250 g) was added, 
and the mixture was thoroughly stirred to obtain a sluny. The slurry was Introduced Into a vessel together wrth zircjonia 
beads having an avenge dlanrwter of 0.5 mm (800 g). and dispersed In a dispersing machine (1/4G Sand Grinder Mill, 
manufectured by Imex) for 25 hours to obtain a pigment dispersion. The pigment parUdes contained in the pigment dis- 
20 perslon obtained as described above had an average partfde site of 0.21 ^im. 

( (Preparation of Silver halide grain 1 ) ) 

(0220J DistillBd water (1421 cc) was added with a 1 wt% potassium bronrtide solution (6.7 cc)* and further added 

j?ff with 1 N nitric add (8,2 cc) and phthalizod gelatin (21.8 g). Separately, Solution a1 was prepared by adding drstiiled 
water to silver nitrate (37.04 g) up to 159 ml for dilution, and Solution b1 was prepared by diluting potassium bromide 
(32.6 g) with distilled water up to a volume of 2Q0 ml. To the aforementioned mixture maintained at 36°C and stin-ed In 
a titanium-coated stainless steel reaction vessel, the whole volume of Solution a1 was added by the contrdled double 
jet method over 1 minute at a constant flow rate while pAg was maintained at 8.1 (Solution b1 was also added by the 

$0 controlled double Jet method). Than, the mixture was added with 3.5 wt% aqueous h/drogen peroxide solution (30 ml), 
and further added with a 3 wt% aqueous solution of benzlmidazde (336 cc). Separately. Solution a2 was prepared by 
diluting Solution a1 with distilled water up to a volume of 317.5 ml, and Solution b2 was prepared by cfissolving dipotas- 
slum hexachloroirldate In Solution b1 In such an anrwunt that its final concentration was 1 x 10"^ mole per mde of silver, 
and diluting the resulting solution with distilled water up to a volume twice as much as the volume of Sdution b1 , !.e., 

55 400 mi. The whole volume of Solution a2 was added to the mixture again by the contrdled double Jet method over 1 0 
minutes at a constant flow rate while pAg was maintained at 8.1 (Sdution b2 was also added by the controlled double 
Jet method). TTien, the mixture was added with a 0.5 wt% solution of 2-marcapto-5''mettvibenzimidazole in methanol 
(50 ml). After pAg was raised to 7.5 wfth silver nitrate, the nf)!xture was adjusted to pH 3.8 using 1 N sulfuric acid, and 
the stinging was stopped. Then, the mixture was subjected to predpltation, desalting and washing with water, added with 

40 daionized gelatin (3.5 g) and 1 N sodium hydroxide to be adjusted to pH ao and pAg of 8.2 to fbmi a silver halide dis- 
persion. 

[0221 ] The grains in the resulting silver halide emulsion were pure silver bromide grains having an average spher- 
ical diameter of 0.031 fim and a variation coeffldent of 1 1% In terms of spherical diameter. The rain size and other 
parameters were obtained from averages for 1000 grains by using an electron microscope. The [lOQl face ratio of these 

4$ grains were determined as 85% by the Kubell^B-Munk method. 

[0222] The aforementioned emulsion was warmed to 50*0 with stirring, added witii a 0.5 wt% solution of N.Ntiihy^ 
droxy-N",N''-diethyim6lamlne In methanol (5 ml) and a 3.5 wt% sdution of phenoxyethand in methanol (5 ml), and fur- 
ther added 1 minute later witii sodium benzenethiosultenate in an amount of 3 x 10"^ mde per one mde of silver. Two 
minutes later, tiie emulsion was added with a solid dispersion of Spectral sensitization dye l (aqueous gelatin solution) 

so In an amount of 5 x 10"^ mde per one mole of silver, and 2 minutes later, the mixtura was added with a tellurium com- 
pound in an amount of 6 x 10"* mole per one mde of silver, and ripened fbr. 50 minutes. Just betbre the completion of 
the ripening, the emulsion was added witii 2-mercapto*5^nethyibenzimidazole in an amount of 1 x 10'^ mole per one 
mole of 5llver» and its temperature was lowered to oomplete chemical sensitization and obtain Silver halide grain 1 . 

55 ( (Preparation of Silver halide grain 2 ) ) 

[0223] In 700 ml Of water, phthalized gelatin (22 g) and potassium bromide (30 mg) were dissolved, and after the 
mixture was adjusted at pH 5.0 at a temperature of 35''C. the mixture was added with an aqueous sdution (1 59 ml) con- 
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taining silver nitrate (18.6 g) and ammonium nitrate {0.9 g) and an aqueous solution containing potassium bromida snrf 




. J^'Controldoublej^tmethodoverSOmin^^ 

4.hydroxy^.methy|.1 .3.3a.7^etra^ainde^9 (1 g). Then. pH of the mixture was lowered to cauee^gulat wSnte 
tion for desalting treatment, and the mixture was added with phenoxyethanol (0.1 g) and adjusted to o^H s 9 L 
8.2 to complete the preparation of silver iodobromWe grain, ^ublcliains having f S iSefoSeK Z^:^ 

Sit o. S^S^' ""^ *^ *° ^ thiosulfonate In an 

JoTj!,? f,:ifJZ se'enw^ in an amount S "l . 



IS 



2S 



$0 



35 



tel. ^ ^ faprciry cooiea to 

.u - . ^ ^ Spectral sensitization dye 1 and 5 x 1 0"* mole of 2-mercnn*rt 

S^methylbenzimKJazole, and then rapidly cooled to SO'C to obtain Sihw halfda emulsion 2. mercapto- 

( (Preparation of coating solution for emulsion layer) ) 

io (Coatino solution for emulsion layer) 

ISl fS c^PvS' K«"ltf ' !«;\**'«P^?"jWalned at»ve (1 03 g) and a 20 wt% aqueous solution of polyvinyl 
alcohol (S g. PVA-205, Kraray Co., L4d.) were mixed and malntainod at 40"C. lb tfils mixture a 10 wt% solutjan ni n3 
^1^TZ?T^ ^'^Z^ Pjyi^iogenated compound of the present lnven«on (Wnd and eSS^ J Si" 

1) In DMF. the aforementioned 25 wt% reducing agent dlspei^ion (23.2 g). the 5 wt% aqueous disoereten^ S! 
ment. CI. Pigment B(uo BO (4.8 g) and the 20 wt% me«:apto compiund Sip^r^o^^a^!^^a^T^J^!^!^ 
hjre v^s ejded vWth a 40 wt% SBR latex (1 06 g) euy 

stirred sufficiently, and then further added whh the solution of phthalazlne compound In methanol (6 ml) 2 obSn S 
organic add silver salt solution. Slh«r hallde grain 1 (5 g) and Silver haHde graJ^ (5 g) 
hand, and the mixture was admixed with the organic add silver »lt c«sperS by a sStS rbct^Ste^^^^ 
to prepare a coating solution. The coating sduflon without further trSmenl suppSS to a^fina dlt STte 
obtain a coated silver ar»»unt of l .4 gMi*. » pp'iw » a coating die so as to 

10226] The viscosity ct the aforemenaoned coating solution tor emidsion layer was measured b» n Brr>ni<fiiUH „- 
cometer of Tokyo iCsiW, and fbund to be 85 (mPa -s] at 40-C (Na 1 rotor). ^ ^' 

= '^ews'ty of the coating solution was meaaured at 25»C by an RFS fluid spectrometer oroduced bv Rha. 

SXSSS^'' 

[0228] The SBR latex purified by UF (ultrafiltration) was obtained as fbliowe 

fS^ J^^ tolling SBR irtexdlluted lOtimes with distilled water was diluted and purified before use by using an 
UF^rfj^lon module F803.FC-FUY03A1 (Daisen Membrane System Ud.) until its fonlc condJt^Z^Ts 
mSAsm The latex concentration at that Ionic conductivity was 40 wt5t. oscame i .5 

(SBR latex: latex of •8t(68)-Bu{2S)-AA(3).) 

45 mO] Average diameter of 0.1 Mm, concantratton of 45 wt%. equilibrated mdtrturecontert 

wt%^ jonte conductivity of 4.2 mS/cm Gonic conductivity was measured by using a conductometw rSn^i! 
tured by Toa Electronics, Ud. tor a latex stodt solution (40 wt%} at 25'O^H 8.2 ^"^^ 

( (Preparation of coating solution for Intenmediate layer on emulsion layer elde ) > 
(Coating solution for intermediate layer) 

^31] To 772 g of a 10 wt% aqueous solution of polyvinyl alcohol PVA-205 (Kuraray Co.. Ltd.). and 226 0 of a 87 S 
wt% latex of methyl methacrjrtate / slyrene / 2-ethylhexyl acrylate / hydroxyethyl melhacrylate / acrylic acid IZim^ 
Jropolymertea ion weight ratio - 59«e6/»1), a 5 wt% aqueous solution of Aerosol OT (American cJaniSS SiS5^ 
benzj alcohol (4 g). 2.2.4-trlmethyl-1,3i»nt8nediol monolsbutyrate (1 g) and benzolsotNazoBnWTl 0 ™ we™ 
added to fbmi a coating wlution fbr intermediate layer, and the sdution was supplied to a coating die so as toobtain a 
coating amount of 5 ml/m^. 
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10232] TTie viscosity of the coating solution was measured by a BrooWleld viscometer, and fbund to be 21 [mPa • si 
at 40'C (Na 1 rotor). 

< < Preparation of coating solution for first protective layer for emulsion layer) } 
(Coating solution for first protective layer) 



[0233] inert gelatin (80 g) was dissolved in water, and the solution was added with a 10 wt% solution of phthallc 
acid In methanol (138 ml), 1 N sulfuric acid (28 ml), a 5 wt% aqueous solution (6 ml) of Aerosol QT (American CyanamW 
w Co.) and phenoxyethanol (1 g). and then further added with water up to the total weight of 1 000 g to form a coating solu- 
tion, which was supplied to a coating die to obtain a ooating amount of 1 o ml/m^. 

10234] The viscosity of the coating solution was measured by a Brookf ield viscometer, and found to be 1 7 fmPa • si 
at 40°C (Na 1 rotor). ^ ^ 

18 { (Preparation of coating solution for second protective layer for emulsion layer)) 
(Coating solution for second protective layer) 

[0235] Inert gelatin (100 g) was dissolved in water, and the solution was added with a 5 wt% solution of N-per^ 
20 f luorooctylsulfbnyl-N-propylalanlne potassium salt (20 ml), a 5 w1% solution (1 6 nH) of Aerosol Off (American Cyanamid 
Co.), polymethyl methacrylate micropartides (average diameter: 4.0 ^m. 25 g), 1 N sulfuric add (44 ml) and benziso- 
Ihlazolinono (10 mg). and then further added with water up to the total amount of 1555 g. The mixture was admixed with 
445 ml of an aqueous solution containing 4 wt% of chromium alum and 0.67 wt% of phthalic acid by a static mixer iust 
befbre application to use as a coating solution fbr surface protective layer. The coating solution was supplied to a coat^ 
2S ing die so as to obtain a ooating anrK)unt of 1 0 mlMi^. 

10236] The viscosity of the coating aolution was measured by a BrookflekJ vfecometer, and found to be 9 fmPa • si 
at40-C(No. 1 rotor). . 



50 



( (Preparation of coating sdution for back surface) ) 
(Preparation of base precursor solid mlcropartids disper&ion) 



[0237] A base precursor compound (64 g) and a surface active agent (Demor N. Kao Corp.. 1 0 g) were mbced with 
distilled water (246 ml), and the mixture was made Into a diepersion by using beads In a sand mill (1/4 Gallon Sand 
3S Cirlnder Mill, manufactured by Imax) to obtain a solid micropartlcle dispersion of the base precureor having an average 
partide diameter of 0.2 

(Preparation of solid microparticle dispersion of dye) 

40 [0238] A cyanine dye compound (9.6 g) and sodium p-aikylben^ene&jlfonata (5.8 g) were mixed with distilled water 
(305 ml), and the mixture was made Into a dispersion by using beads In a sand mill (1/4 Qallon Sand Grinder Mill, man- 
ufactured by Imex) to obtain a eoW microparticle dispersion of the dye having an average partide diameter of 0*2 *im. 

(Preparation of coating solution for antihalation layer) 

[0239] Gelatin (17 g), polyacrylantide (d.B g). the aforementioned solid mlcropartide dispersion of base precursor 
{70 g), the atbrementfoned sdid miaopartide dispersion of dye (58 g). pdymethyl methacrylate micropartides (aver- 
age partlde diameter of 8.5 ^im. 1.5 g), sodium polyetiiylenesulfonate (2,2 g), a 1 wt% aqueous sdution of a coloring 
dye compound (0.2 g) and H2O (844 ml) were mixed to prepare a coating solution fbr antihalation layer, 

(Preparation of coating solution for protective layer) 



[0240] In a container kept at 40"C, gelatin (50 g), sodium polystyrenesuifdnate (0.2 g), N.N'-BtiTylenBbiB(vinylBul- 
fonacatamlde) (2.4 g). sodium t-octyiphenoxyethoxyethanesulfbnate (1 g), ben^lsott^lsazolinone (30 mg), CsFnSOaK 
se (32 mg), CBFi7S02N(C3H7)(CH2CH20)4(CH2)vS03Na (64 mg) and HgO (950 ml) were rYMxed to ferm a coating solu- 
tion for protective layer. 

[0241 ] The compounds used for Example 1 are shown below. 
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55 < (Production of heat-developable photographic material ) > 

[0Z42J On the aferemerrtioned support having an ucxlerooat layer, the coating solution for antihalation layer and the 
coating aolution (br protective layer were simultaneously applied as stacked layers so. that the applied solid content 
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amount of the solid microparticle dye of 0.04 g/m^ and the applied amount of gelatin of 1 g/m^ were obtained respec- 
th/efy, and then the applied layers were dried to form an antfhalation back layer Then, on the surface oppoBrte to the 
back surface, an emulsion layer, intemiedlate layer, first protective layer, and second protective layer were simultano- 
ously applied as stacked layers In the described order from the undercoat layer by the elide bead application method to 
5 form a heat-developable photographic material (Table 1). After the application on the back surface the emulsion lavar 
was applied without winding the material. ^ 

102431 The application was performed at a speed of 160 m/min and the gap between the tip of the coatrna die and 
the support was set to be 0.18 mm. The pressure in the reduced pressure chancer was adjusted to be lower than the 
atmo^eric pressure by 392 Pa. In the subsequent chilling zone, the material was blown with air at a dry-bufb temoer- 
10 ature of 18'C and a wet-bulb temperature of 12*C at an average wind speed of 7 m/second for 30 seconds to cool the 
coating solutions. Then, In tfie floating type drying zone In a coiled shape, the material was blown with drying air at a 
dry-bulb temperature of 30-0 and a wet-bulb temperature of IB^C at a Wowing wind speed of 20 m^econd at nozzles 
fpr 200 seconds to evaporate the solvents In the coating sojutions. 

IS (Evaluation of photographic performance) 

[0244] The prepared heat-developable photogrephic material was light-oxpoeed by a 647 nm Kr laser sensrtometer 
(maximum output: 500 mW) at an angle of 30*^ relative to the normal, and trsBted at 120*C for 15 seconds (develop- 
ment). The obtained image was evaluated by a densitometer. The measuremem resuits were evaluated in Dmax foa 

20 (Dmin) and sensitivity (a redprocal of the ratio of the exposed amount necessary for giving a density 1 5 higher than 
Dmin). The sensitivity was expressed as relative values based on the sensitivity of Heat-developaWe photographic 
material 101 that was considered as 100. Separately, each heat-developable photographic material before the treat- 
ment was left at 50»C and 50% humidity under a llght-shleldBd condition for 7 days and then heat-dewloped as 
described above. Then, fog (Dmin. ftog after heat treatment) was e/aluated. The results of the evaluation are shown In 

£6 Table 1. 
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(Results) 



[02451 Comparative «,mpound (1) was able to euppr^ the tofl immediately after the appilcatfon (Heat-developa- 
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We photographic material 101). However, the compound failed to suppress the fdg after the heat treatment, and Dmln 
was raised. Further. Comparative conr^ound (1) also failed to suppress the fog at a reduced amount (Heat-developable 
photographic material 102), in contrast, almost the same levels of suppression of fog as that of Heat-developable pho- 
tographic material 101 were obtained by the compounds of the present Inventton even at reduced amount (Heat-devel- 
opable photographic materials 103-1 10). and the compound exhibited advantages of high sensWvtty and high Dmax. In 
addition, they suppressed the fog after the heat treatment more effectively than Heat-developable photographic material 
1 01, which apparently revealed their excellent properties. 



Example 2 

(Preparation of Organic add silver salt emulsion A) 



[0246] Behenic add (933 g) was added to water (12 liters), and the mixture was added with sodium hydroxide (48 
g) and sodium carbonate (63 g) dissolved in water (1.5 liters) while the mixture was maintained at 90»C. After the mix- 

t5 ture was stirred for 30 minutes, the temperature of the mixture was lowered to 5a*»C, and the mixture was added with a 
1 wt% N-bromosuodnlmlde aqueous solution (1.1 liters), and then gradually added with a 17% silver nitrate aqueous 
solution (2.3 liters) with stirring. Then, the temperature of the mixture was lowered to 35*C» and the mixture was added 
with a 2 wt% potassium bromide aqueous solutions (1 .5 liters) over 2 minutes with stin-ing. then stinted tor 30 minutes 
and added with a 1 wt% N-bromosuocinlmlde aqueous solution (2.4 liters). This aqueous mixture wme added with a 1.2 

so wt% polyvinyl acetate solution in butyl acetate (3,300 g} with stirring, and then left stand for 10 minutes to allow the mix- 
ture separated into two layers. Then, the aqueous layer was removed, and the remained gel was washed twice with 
water. The gel-tike nixlure of silver behenate and silver bromide was dispersed In a 2.6% solution of polyvinyl butyral 
(Denka Butyral, DENKI KAQAKU KOGVO K.K., #3000-K) in 2-butanone (1800 g). and further dispersed with polyvinyl 
butyral (Butvar B-76 . Monsanto Japan, 600 g) and isopropyt alcohol (300 g) to obtain an organic add silver salt emul- 

55 sion (adcular grains having an average short axis length of 0.05 >im. an average long axis length of 1 2 urn and a var- 
iation coefficient of 25%). 

[0247] The compounds used for Example 2 are shown below. 



6$ 



44 



2004$ im 15M SIKs & Co. 

EP1 041 435 A1 



NO. 1876 P. 78/192 




4e 



!0 



BS 



45 



2004$ 7^150 15M SIKs & Co. 

EP1 041 435 A1 



NO. 1876 P. 79/192 





(C-5) 




(C-6) 




s 








CI 




0 


0 


Civ 













10 



IS 



(C-7) 



XX, 



'OOOH 



CI 



COOK 
COOH 



IC-8) 



CI 



CI 

ct 



se 




13 



sc 



39 



40 



Dye A 



IH o- 



CoBparBtive Coapound 2 



■ CO- 



spaCBTd 



4S 



(Preparntlon of Coating solut'on for emul&ion layer A) 

so 

[0248J The organic acid silver salt emulsion obtained above was added with the reagents In following amounts per 
one mole of silver At 25*C, the emulsion was added with Sensltteation dye A (520 mg). Compound (C-l) (1 70 g) 4- 
chloroben2ophenone^2*carboxylic add (C-2) (21.5 g), calcium bromide dihydrate (0.90 g), 2-butanone (580 g) and 
dimethylfbrmamlde (220 g) with stimng. and the mixture was left tor 3 hours. Then, the mixture was further added with 
ffff 1,1-bis(2-hydroxy-3,5-dimethylphenyf)-3.5.5-trlmethylhexane (C-3) (160 9), Exemplary compound B-42 (2.1 g) as a 
high contrail agent, Comparative compound (2) or each of tiie compounds of the present invention shown in Table 2 in 
each amount shown in Table 2. Dye (C-4) (1.11 9), Sumidur N3500 (pdyieocyanate, Sumitomo Bayer Urethane Co.. 
Ltd.. 6.45 g). Megafax F-176P (fluorinated surface active agent. 0,60 g, Dai-Nihon Ink Chemical Industry Co., Ltd.). 2- 
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butanone (590 g) and methyl isobulyl ketone (10 o) with stirring, 

{Preparation of Coating solution for protective layer for cmulelon layer A) 

tetrachloropWialicacid [Cs) (1.91 g), 4.methyiphthalic add (C-?) (2.6 g), tetrachlorophthalio acid anhydride fC fiUO ?7 
g). Megafsx F-176P (0.36 g) and SiWex H31 (apharicai silica havhg an avenge size 3 urn 2 a SchelSM kkI 
were dissolved in 2-butanone (1050 g) and dlmethylformamkla (50 g) to obtain the title So^' ^ 

'0 (Preparation of support with back layer) 

10250] Polyvinyl butyral (Danka Butyral #4000-2. e g, DENKI KAGAKU KOGVO K.K.), SVdex Hi 21 feoherlcal sincp 
having an average size of 12 ^m. 0.2 g. Dokal Chemical K.K.). Sildex H51 (spherical silica Sg an a^r^S^^ 
urn, 0.2 0. Dokai Chemical ICK.) and Megabx F-1 76P (0. 1 g) were added \o2^t^^MoZr^^Hl^fI 

*K 2l! terephthalate film having moistureproof undercoat layers comprising polyvlnylidene cWo- 

nde on the both surfaces, the coating solution of back layer was applied so as to citaln ar^ptlcJdSJ oTo 7«1£ 

10^2] On the support prepared as d^eribed above, the coating solution fbr emulsion layer was applied so as to 
ob^n a sl^er coabng amount of 1.6 g^, and then the coating solution fbr protective lay Jtor emuSn laSr wa^ 
applied on the emulsion layer surface so as to obtain a dry thickness of 2.3 ""luision layer was 

ss (Evaluation of photographic peribmnance) 

S JL of^n-f^lS r««'"^*'"'?«b'» phologmphic material was llght-exposed by a xenon flash light of an emle- 
1 secon^tfirough an interference f nter havino a peak at 780 nm and a step wedge, and treated at 1 i^c 
n '^,?f ^ y ' ^ = densnomster. The measurement^lte we^MJiati S 

h^er than Dmin . The sensitivity was expressed as retetlve values based on the sensitivftyl^ HeJt^Sfph^ 
togiaphlc material 201 that wbs considered as 100. Separately, each heat-dwelcpaWe pt»too^te rat^KS™ 
T.^^' T ''''' ^ '""'^"^ " ^^-^'"^^ condition^? dSTen h^S^Sj 
ss (Dmin. tbg after heat treatment) was evaluated. Tia results of this evaluation are shown In Tab? ^ ^ 
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(Results) 

[0^} Excellent results similar to those of Example 1 were obtained even for ultrahigh contrast heat-de/elopable 
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photographic matsrials. 



Example 3 

5 [0266] The compounds used for Example 3 en shown below. 

Stniitliation Dye B 

10 ■ 



IS 



20 



S8 



SO 




CH-CH-C^CH-CH-^N-CHjCHiO-^^ 



CHa CN, 



Cofloound A Cmnound B 



'8M 



Dye B 





40 



4B 



Compound D 



CoopDund E 



C4Hg(CeHs)CHCHaCXXX:H-S0^N« 



^ CtJTOiratlve Compound 3 



SO { ( Preparation of sliver halide emulsion ) ) 
(Emuision A) 

[0256] in 700 ml of water, phthallzed gelgtin (1 1 g) potassium bromide (30 mg) and sodium benzenethiosuHonate 
M (1 0 mg) were dissolved. After the solution was adjusted to pH 5.0 at a temperature of SS^C, 1 59 ml of an aqueous solu- 
tion containlPQ silver nitrate (18.6 g) and an aqueous solution containing 1 mole/1 of potassium bromide were added by 
the control doubl© jet method over 6 minutes and 30 seconds while pAg was maintained at 7.7. Then, 476 ml of an 
aqueous solution containing sHver nitrate (65.5 g) and an aqueous lialogen salt solution containing 1 molafl of potas- 
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sium bromide were added by the control double jet method over 28 mfnutee and 30 seconds while pAg was maintained 
at 7.7. Then, the pH was lowered to cause coagulation precipitation for deeaftInQ treatment, and then the mixture was 
added with Compound A (0*1 7 q) arxi deionized gelatin (23.7 g, calcium content: 20 ppm or less) and pH and pAg were 
adjusted to 5.9 and 8.0, respectively. The rains obtained were cubic grains having an average grain size of 0.1 1 ^im. a 
5 variation coefficient of the projected area of 8% and a [100] face ratio of 93%. 

[0257] Tlie Silver halEde grains obtained above was warmed up to 60°C, and then added with sodium benzenethio- 
Bulfonate (76 ^mol per mote of silver). After 3 minutes, sodium thiosuJfate (154 ^mol per mole of silver) was further 
added, and then the grains were ripened for 100 minutes. 

[0258] Then, Sensitization Dye B and CompOLfnd B were added in amounts of 6.4 x 10^* mole and 6.4 x 1 0'^ mole, 
10 respBctively, per one mole of silver halide with stimng while the emulsion was maintained at 40'C. After 20 minutes, the 
emulsion was napldly cooled to 30*C to complete the preparation of Silver halide emulsion A. 

{ (Preparation of organic add silver salt dispersion)) 

18 (Organic add silver salt A) 

[0259] Arachic acid (6.1 g). behenic add (39.4 g). distilled water (700 ml), tert-butanof (70 ml) and 1 N aqueous 
MaOH solution (123 ml) were mixed and allowed to react at 75^*0 for 1 hour with stim^ng, and then the mixture was 
cooled to 65^C. Then, 11 2.5 ml Of an aqueous solution containing silver nitrate (22 g) was added to the mixture aver 45 

20 seconds. The mixture was left stand tar 5 minutes, and then the temperature was lowered to 30*C. Subsequently, the 
solids were separated by suction filtration, and washed with water until the conductivity of the filtrate became. 30 ^S/cm. 
The solids obtained above were not dried but handled as wet cakes To the wet caKes corresponding to 1 00 g of dry 
solid, 5 g of polyvinyl alcohol (trade name: PVA-205} and water were added up to the total amount of 500 g, and the 
resulting mixture was preliminarily dispersed in a homomixer 

S3 [0260] Then, the preliminarily dispersed stock solution was treated three times in a dispersing machine (Mfcrofluid- 
l2ter M*110S-EH, manufactured by MIcrofluldex International Corporation, using QIOZ interaction chamber) under a 
controlled pressure of 1 ,750 kg/cirr to obtain Organic acid silver salt dispersion A. The organic add silver salt rains con- 
tained In the organic acid silver salt dispersion obtained above were adcular grains having an average short axis length 
of 0.04 an average long axis length of 0.8 ^ and a variation coeffident of 30%. The grain size was measured by 

30 Master Slzer X manufactured by Malvern instruments Ltd. For cooling operation, a desired dispersion temperature was 
achieved by providing coiled heat exchangers fixed before and after the interaction chamber md controlHng the temper- 
ature of a refrigerant. Thus, Organic acid silver salt A having a sliver behenate containt of 85 mole% was obtained. 

(< Preparation of solid micropartide dispersion of 1.1-blE(2-hydrQxy^,5-dlmethyl-phanyl)-3,5,6-trimethylhexane) 

[0261] Tb 1,1-bie(2-hydraxy-3,5-dlmethylphenyl)-3,5,6-trim6thylhexane (70 g). MP Polymer (14 g. MP-203» pro- 
duced by Kuraray Co., Ltd.) and water (263 mi) were added, and the mixture was thoroughly stin-ed to form a slurry. The 
resulting slurry was left stand for 3 hours. Than, 0.5-mm zirconla silicate beads (960 g) were prepared and put together 
with the slurry Into a vessel. The contents in the vessel were dispersed In a dispersing machine (1/4Q Sand Grinder 
40 Mill, n^nufactured by Imex) for 5 hours to prepare a redudng agent solid mlcroparticle dispersion. In this dispersion. 80 
wt% of the particles had a particle size of from 0.3 to 1 .0 ^m. 

{ (Preparation of solid micropartide dispersion of ultrahigh contrast agent » 

4S (0262] To Exemplary compound B-42 (10 g), polyvinyl alcohol (PVA-21 7, 2.6 g, Kraray Co., LW,) and water (87.5 g) 
were added and the mixture was thoroughly mixed to form a slurry as a solid micropartide dispersion. In this dispersion. 
80 wt% of the partidBB had a particle size of from 0.3 to 10 

( < Preparation of coating sdution for emulsion layer ) ) 

30 

[0263] The binder, raw materials shown below and Silver halide emulsion A were added to the organic add silver 
microcrystal dispersion prepared above in the indicated amounts per one male of silver In the dispersion, and water was 
added to the mixture to form a coating solution for emulsion layer. 

S5 
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20 



28 



30 



33 



40 





Binder: WCSTAR 3307B (SBR latex, produced by Dai-Nippon Ink & Chemi- 


470 g as solfd 


s 


cals« Inc. glass transition temperaturQ: 17«C) 




1 .1 •Bl8(2-hydrQxy'3,5-dimethyliDhenyl)-3,5.5-trlm6thylhexane 


110 gas solid 




wwiiipuui \si VI 11 iQ |ji99Bf i{ invanuun ur wDmparaiiVp vvirqpouno [»} 


Kind and amount shown in Table 3 


10 


6-MethylbenzotriaMl6 


1.35 g 


Polyvinyl alcohol (MP-203, produced by Kuraray Co., Ltd.) 


46g 




6-l80-Butylphthabzine 


0.12 mole 




Dye B 


0.62 g 


IS 


Silver haltde emulelon A 


0.05 mole as Ag 




Ultrahigh contrast agent (solid dispersion of Exemplary conpound B-42} 


6.5 g as B-42 



< (Preparation of coating sdution for protective layer for emulsion layer) > 

10264] A polymer latex containing 27.5 wt% of solid content (copolymer of methyr methacrylate / styrene / 2-ethyl* 
hexyl acrylate / 2-hydroxyethyl methacrylate / acrylic acid =: 58/9/26/5/1. glass transition temperature of 55*0 109 a) 
was added wfth HgO (3.75 g), and then with benzyl ateohol (4.5 g) as a f ilm-torming afd. Compound D (0.46 o) Com- 
pound E (0.125 g). Compound F (1.70 g) and polyvinyl alcohol (PVA-217, Kuraray Co., Ltd. 0.285 g), and further added 
with H2O to a total amount of 150 g to obtain a coating solution. 

( < Preparation of PET support with back layer and undercoat layer ) ) 

(1) Support 

[0266] PET having IV Ontrinsic viscosfty) of 0.66 (measured In phenol/tetrachK^oethane « B/4 (weight ratio) at 
25»C) was obtained by using terephthalic add and ethylene glycol in a conventional manner. The product was oel- 
lellzed. dried at 130^0 for 4 hours, melted at 300*C, then extruded from a T-die and rapidly cooled to formTn 
unstretched film having a thldoiese of 120 ^m after thermal fixation. 

[0266] TTie film was stretehed along the longitudinal direction by 3.3 times using rollers of different peripheral 
speeds, and then stretched along the transverse direction by 4.5 times using a tenter. TTie tenperatures used for those 
operations were 1 10*C and t30»C, re^>ectfveJy. TTien, the film was su^ected to thermal fixation at 240*C for 20 sec- 
onds, and relaxed by 4% along the transverse direction at the same temperature. Then, the chuck of the tenter was 
released, the both edges of the film were knurled, and the film was rolled up at 4.8 Kg/on^. Thus, a roll of a film bavfna 
a width of 2.4 m, length of 3500 m, and thidviess of 1 20 Mm was obtained. 

(2) Undercoat layer (a) 

[0267] 



4S 



SO 



Polymer latex 1 (styrene/ butadiene/hydroxyethyl methacrylate/cfivinylbenzene -67/30/2 6/0 5 (% by 
weight)) 

2,4-Dichtoro-6-hydroxy-s-tria2ina 

Matting agent (polystyrene, average diameter; 2.4 m) 



leOgMi^ 

4mg/m2 
3mg/m2 
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(3) Undercoat layer (b) 
[0268] 





Alkali-treated gelatin (Ca^*^ content; 30 ppm, jally etrangth; 230 g) 


So mo/m^ 




Dye B 


Amnunt rth/ln^ nhiir:al Hanottu /\f i A Ten m.m 
miJVfUf ii ^ivrriy U|JU(#a« □Bn^ity 0T l .U ol r oU nm 




(4) Electfoconductive layer 




lO 


[0269] 






Jullmer ET-410 {NIhon Junyaku Co.) 


96 mg/m^ 




Gelatin 


50 mgfrr? 


SO 


Compound A 


0.2 mg/rrP 




Polyaxyethylene phenyl ether 


10 mgAn^ 




SumitGK Resin M-3 (water-soluble melamine resin, Sumitomo 
Chemical Co.. Ltd,] 


18mg/m* 


25 


Dye B 


Amount giving optical density of 1.0 at 780 nm 




Sn02/Sb (weight ratio: S/1 . adcular grains, short axis/long axis - 
20-30. Ishihara Sangyo Kaisha, Ltd.) 


120 mgAn2 


30 


Matting agent (Polymethyl methacrylate. average particle size: 5 
urn) 


7mgAn^ 



(5) Protactive layer 

36 [D27Q] 



40 



46 



Polymer latex 2 (copolymBr of methyl methacrylat6/fityrena/2-ethylhexyi Bcrylata/2-hydroxyethy1e- 
thyl methacrylate/ acrylic acU b 59/B^6^1 (% by weight)) 

Polystyrenesulfonate (molecular weight: 1000-5000) 

Cellosol 624 (Chukyo \%i8hl Co.. Lid.) 

Sumitex Resin M-3 (water-soluble melamine compound, Sumitomo Chenwcal Co., Ud.) 



1000 mg/m^ 

2.6mg/m2 
30 mg/m^ 
218 nftgAT)2 



so 



66 



[0271 J On one side Of the support, Undercoat layer (a) and Undercoat layer (b) were successively coated and dried 
at 180*C for 4 minutea Subsequently, on the aurface opposite to the surface coated with Undercoat layer (a) and 
Undercoat layer (b), an electroconductive layer and a protective layer were successively coated and dried at 1 80*C for 
30 seconds to prepare a PET support having back^ndercoat layers. 

[0272] The PET support with bacWunderooat layers obtained above was Introduced Into a heat treatment zone set 
at 150'O and having a total length of 30 m. and subjected to spontaneous transportation at a tenston of 1 .4 kg/cm^ and 
a transportation speed of 20 m/minuta Then, the support was passed through a zone at 40^0 for 15 seconds, and 
taken up at a take-up tension of 10 Kg/cm^. 

{ (Preparation of heat-developable photographic material) ) 

[0273] On the undercoat layer of the PET support with back/undercoat layers, the aforementioned coating solution 
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for emulsion layer was coated to flive a coated sliver amount of 1,6 g/m^. The coating solution for protective layer for 
ernufsfon layer was further coated on the emulsion layer so as to obtain solJd content of the coated polymer latex of 2.0 

s ( (Evaluation of photographic performance > ) 
(Light exposure) 

t0274J Each of tfie obtained heat^evelopable photographic materlate was exposed by a xenon flash light of an 
10 emission «me of 1 0"® seconds through an Interference filter having a peak at 780 nm and a step wedge. 

(Heat development) 

102^ The light-exposed heat^developablo photographic material was heat-developed by using a heat-devoioplna 
IS apparatus as shown in Fig. 1 , in which the roller surface material was made of silicone rubber, and the flat surface oon- 
slsted of Teflon non-woven fabric, The heat development was performed at a carrylno speed of 20 mm/eecond In the 
preheating section at 90-100»C for 15 seconds. In the heat development section at 120-0 for 20 seconds and in the 
gradual cooling section for 15 seconds. The temperature predsjon as for the transveree direction was ±1 <»C. 

so (Evaluation of photographic performance) 

[0276] T^e obtained image was evaluated by Macbeth TD904 densitometer (visR^e density), ihe measurement 
results were evaluated In Dmax, fog (Dmin) and sensitivity (a reclprocai of the ratio of the exposure amount necessary 
for gmng a density 1 .5 higher than Dmin). The sensitivity was dqsressed by a relative value based on the sensltivitv erf 
25 Heat^evdopable photographic material 301 that was considered as 100. Separately, each heat^evelopable oholo^ 
graphic material before the treatmem was left at 50^0 and 50% humidity under a light-shielded condition fbr 7 days 
Then, the material was subjected to the same development treatment as those described above, and foa (Dmin too 
after heat treatment) was evaluated. The results of thie e^luation are ^wwn in TfeWe 3. ' 
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(Results) 



[0277] Excellent resute similar to those of Exarr^les 1 and 2 were obtained for the heat^developable photographic 
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materials of the present invention. 
Claims 

s 1 . A heaf -developable photographic material which comprises, on a support, (a) a reducible silver salt fbU redur in« 
agent, (c) a binder, and (d) at least one poiyhalogenated compound represented by the lollowing fb'rmula (1): 

W-L-Q-Y'.C(Z1)(Z2)-X^ 

10 wherein 2^ and repreeerrt a halogen atom. represents a hydrogen atom oran electron wi'thdrnwing group 

represents -CO. group or -SOa- group. Q repreeents an arylene group or a divalent heterocyclic group. L reore- 
sente a bridging group, and W repi^ente caiboxyt group or a salt thereof, slufogroup or a salt thereof phowtorb 
acid group or a salt thereof, a hydroxyl groiflj. a quaternary ammonium group. o?a polyethyleneoVSoSp 

1B 2. The heat-developable photographic material according to dalm 1. which contains a photosensitive silver hallde. 

3. The heat-developable photographic material according to claim 1, wherein and 2^ represent a bromine atom. 

4. TTie heat-developable photographic material according to claim 1. wherein represents a halogen atom. 
6. The heat-developable photographic material according to daim 4. wherein X' represents a bromine atom. 
6. The heat-developable photographic material according to daim 1, wherein Y< represents -SOr group. 

as 7. The heat-developable photographic material according to daim 1. wherein 0 is an arylene group. 
8. The heat-developable photographic material according to dalm 7. wherein Q la phenylene group. 

8. The heatHdevelopable photographic material according to dalm 1. wherein L represents an alkylene oroua .o 
so group .CONR- group, -SOaNR. group, or a group fbrmed by a combination thereof wherein R rep resenS a iSdro- 
gen atom or an alkyI group, provided that L contalra: at least one of -0- group. -NRCX). group, and -SOgNR- group! 

10. -me heat-devdopable photographic material according to dalm 1. wherein W represents carbcocyl oroup or a salt 
thereof, slufo group or a salt thereof, or hydroxyl group " a sait 

as 

11. The hert-devetopable photographic material according to daim 1. wherein Z\ ^ and X^ represent a bromine 
atom, Y^ repreeents -SOg- grouf^ Q represents an arylene group or a divalent heterocydic grcnj. L repriwnte 
1^^:!^^ group^ONR. grouf^ .80SNR. grouR or a group tem«d by a Sttnad^erSZJn R 

« ^SISS ^"^•"J'T or an alM group, provided that L contains at least one of -0- group. -NROO- groua 
J2 ^"SlT'^rJ? '"^I^ Broup or a salt thereof, sMo group or a salt thereof. phosJSfc 

add group or a satt thereof, a hydrcM group, a quaternary ammonium group, or a polyethyieneoxy group!^ 

12. TTie heat-developable photographic material according to daim 11. wherein Q is an arylene group 
« 1 3. The heatKleveiopable photographic material according to dalm 1 2. wherein Q is phenylene group. 

14. The heatKievelopable photographic material according to daim 1 , whldi contains an ultrahigh contrast agent 
^ IS. The heat-developable photographic material according to dalm 1 1, whldi contains an ultrahigh contraat agent 
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